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HE basie etiological faetor in hy- 
pochromice anemias is the depletion 


or inadequacy of the body's iron 


stores. Iron deficiency anemia devel- 


ops in a large number of young chil- 


dren.''?) An infant’s normal iron bal- 


ance may be deranged by excessive 


demand for iron due to rapid 


vrowth,®* iron-deficient diet,?>° de- 


fective iron absorption,® deficient iron 
storage (faulty prenatal maternal diet, 
prematurity, twin birth, early clamp- 


eord),* **° infee- 


" and 


ing of umbilical 


tions,” hypochlorhydria,* gas- 


trointestinal disorders (intestinal 


polyps, colitis, or celiae disease)." 


Nutritional 
in children between the ages of 6 to 


anemia is more common 
36 months than at any other age as 
they are particularly vulnerable to 
the mentioned factors." ? 


When 


several 


iron deficiency anemia oe- 
diagnostic features 
manifest the 


and physical examination, and a typi- 


CUrs, 


themselves in history 


cal blood picture is encountered. 
Active and normal erythropoiesis re- 
appears and is accompanied by a 
short reticulocytosis after 
the The 


hemoglobin level increases, and symp- 


period of 


administration of iron. 


of Maryland School 


University 
Hospital, Department 


University 


From the 
of Medicine, 
of Pediatrics. 


tomatic improvement oceurs rapidly. 
The 


streneth 


appetite becomes normal; 
is regained; physical find- 
ings disappear.'? 

The absorption of iron takes place 
chiefly in the duodenal region. This 
and other mechanisms of iron metab- 


olism have been investigated.’ '* ' 
It has that 
absorption is decreased significantly 
by milk or a high phosphate content 


oatmeal 


been demonstrated iron 


phytates in 
'6 alkaline 


in food,® '® ™ 


and brown. bread,* foods 


and medieations,’® an excess of eal- 
cium,’ and to a minor degree achlor- 
The time for the 


administration of oral 


logical 


therapeutic 


hydria.'? 


iron preparations in infants and chil- 
dren would seem to be at a time when 


little or no food is present in the 


stomach. Iron is most efficiently ab- 
sorbed in the ferrous state and ade- 
quate conversion of ferric iron in 
foods to ferrous iron is of definite ad- 


vantage. This conversion is aided by 


the presence of ascorbie acid, ¢ys- 
teine- and sulfhydryl-containing com- 
pounds, and by the gastrie hydro- 


stomach.?': 2? 
the ef- 
the amount 


acid in the 
Dubach®" studied 


chlorie 
Moore and 
fect of 


f iron 


ascorbie acid on 


absorbed by the body, and 


concluded that the presence of as- 








- 
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corbie acid increases iron absorption, 
regardless of body iron supply, hemo- 
globin level, or achlorhydria. 

The dietary substances thought to 


be important for erythrocyte produe- 


tion and hemoglobin formation are 
iron, certain amino acids (methio- 
nine, tryptophane, isoleucine), and 


the vitamins folic acid, vitamin By», 


and aseorbie acid.” Deficiency of 


these substances can result from an 


inadequate diet or from ineffective 
utilization. 

It is the purpose of this study to 
show that ascorbie acid and oral iron 
is a more effective mode of therapy 
the of 


mia of infants and children than oral 


in treatment nutritional ane- 


MATERIALS AND METHODS 


This study is founded on the ob- 
of 
young children diagnosed as having 


servations twenty infants and 
nutritional (iron deficiency) anemia. 
Other of 


out. The presence of nutritional ane- 


causes anemia were ruled 


mia and a hemoglobin of 7 Gm. or 


less per 100 ¢.c. of whole blood were 
The latter 


was felt necessary to obtain a homo- 


the only requirements. 


geneous group of moderate to severe 


cases of anemia. Such a group was 
chosen to avoid certain variables en- 
countered with milder cases, to ob- 


tain less of a spread in hemoglobin 


levels, and to be able to reach more 
to 


The patients in 


valid conelusions in regard re- 
sponse to therapy. 
this study represent a random group 
ot 


the wards and in the outpatient serv- 


patients seen and diagnosed on 
ice of the Pediatrie Department, Uni- 
versity of Maryland Hospital, during 
the period from June, 1952, to June, 


1953. 
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The patients were divided into two 
the 
Group 1 was treated by an 


groups by alternating case 
method. 
oral iron preparation* and a standard 
was 


vitamin supplement.t Group 2 


treated identically to Group 1, ez- 
cept that each patient in Group 2 re- 
The 
total daily vitamin C dose of 500 to 750 
mg. was divided into three equal doses 


before 


ceived ascorbic acid in addition. 


given about one-half hour 


meals. The vitamin supplement was 
received once daily by all patients in 
the of 0.6 ce. 
of the iron preparation was adjusted 


amount The dosage 
for each patient to receive between 
of elemental iron per 
This was admin- 


20 and 25 mg. 
kilogram per day. 
istered in three to four divided doses 
No untoward symp- 
irrita- 


between meals. 
toms, such as gastrointestinal 


tion, constipation or diarrhea, nor 


any toxie manifestations were ob- 


served. 
The hemoglobin levels were meas- 
in a Klett-Summerson 


ured photo- 


electric colorimeter. Reticulocytes 


smears stained 


were enumerated in 

vitally with brilliant cresyl blue. 
Sickling tests were done by the so- 
dium bisulfite method." The blood 
indices (Wintrobe constants) were 


determined by the method described 
Wintrobe.'? fig- 
ures were obtained by the method of 
Heath and Patek.‘ 

The method 
was identical in all patients observed. 
The initial examination of the periph- 
eral blood consisted of a blood smear, 


hy Iron utilization 


of hematologie study 


hemoglobin level, hematocrit, eryth- 
*Rubraton Elixir, Squibb. Each 5 c.¢c. 
supplies ferric ammonium citrate U.S.P. 220 


mg. providing 38 meg. of elemental iron; folic 


acid 0.28 mg.:; and vitamin Br 4.17 ag. This 
product contains 12 per cent alcohol by vol- 
ume, is buffered to an acid pH, and contains 
no phosphates 

+Poly-Vi-Sol, Mead Johnson. 
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total and differential 


leukocyte count, reticulocyte count, 


rocyte count, 
and a sickling test on all Negroes. 
and reticulocyte 
counts were determined every three 


Ifemoglobin levels 
to four days for the first two weeks. 
Thereafter, they were obtained every 
five to seven days for as long as the 
the clinic 
termination of 


would keep 
pointments. At the 


the treatment period, or a few days 


patient ap- 


later, a complete blood study was 
done identical to the initial examina- 
tion. Wintrobe sal- 
culated from the two complete blood 


constants were 


studies. 
A. statistical 
in the following way. 


evaluation was done 
The average 
daily for the 
first fifteen days after onset of treat- 
ment for each pa- 
tient in the two Yroups (hemoglobin 
in grams per 100 ¢.c. on the fifteenth 
hemoglobin in 


hemoglobin response 


was determined 


initial 


day minus 
grams per 100 ¢.c.; the result was 
divided by 15 The mean average 


daily hemoglobin response was then 
group, and the 
means found. 


each 
difference of the 
Second, the reticulocyte response of 


ealeulated for 


two 


each patient in the two groups was 
derived (peak reticuloeytosis in per- 
centage minus initial reticulocyte count 
in percentage). Again the mean for 
each group was found and the differ- 
the 


standard 


ence of means determined. 
The the 
tion of same, the standard error, and 


two 

deviation, corree- 
the standard error of difference be- 
tween two means were all calculated 


according to the formulas and_ pro- 


cedure as outlined by Bradford-Hill.” 
About one-third of all 
were followed in the outpatient de- 


hospitalization. 


patients 


partment without 
The others were observed first in the 
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hospital, usually for short periods. 
Attempts at dietary regulation were 
not necessary as the children volun- 
tarily started to take an adequate 
diet within a few days after treat- 
The 


this study ranged in age from 8 to 


ment was begun. patients in 
There were eleven males 
In Group 1, the 
months, with a 
In Group 


months, 


29 months. 
nine females. 
mean 14.4 
range of 8&8 to 29 months. 
2. the 18.5 
with a range of 9 to 24 months. 


and 
was 


age 


mean was 


age 


OBSERVATIONS AND RESULTS 

1. Analysis of clinical history and 
objective findings at time of admission 
of all patients was as follows: 

Dietary history: Fourteen of the 
patients had received a milk diet ex- 
clusively, while six were taking a diet 
lacking meats and vegetables. 

Incidence of prematurity and twin 
birth: 

Previous 


Present in seven cases, 
illnesses and other condi- 
tions: <A_ history of upper respira- 
tory infections was elicited with con- 
sistency and manifested by ‘sixteen 
of the patients. 

Observations made by mother per- 
taining to the anemia: Anorexia, in- 
activity, easy fatigability, lethargy, 
poor weight gain or loss of weight, 
irritability, and slow development 
were common complaints (listed in 
order of decreasing frequency). 


Observations on initial physcial ex- 


amination: Marked pallor of the 
skin, mucous membranes, and _ nail 
beds was observed in all patients. 


Fifteen children displayed undernu- 
trition or malnutrition, usually mini- 
mal. retarda- 
tion 

cases. 


skeletal 


Some developmental 
was demonstrated in sixteen 
This was primarily motor, but 
retardation was 


and mental 
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present also in a few patients. Hep- 
atosplenomegaly and = hemie  mur- 


in seventeen of the 
the 


murs were found 


children. Fourteen of patients 


infeetion 


had an upper respiratory 
on admission, sometimes associated 
with a temperature of over 102° F. 


Other diseases were observed at times, 


such as diarrhea, vomiting, bronchitis, 


scabies, cystitis, and rickets. Alto- 
vether, eighteen of the patients had 
some infection at the time of admis- 
sion. 

2 Comparison ol Grroup 1 (oral 


iron) and Group 2 (oral iron and as- 


corbie acid) on the basis of mean ini- 


tial hemoglobin, average daily hemo- 


globin response, mean peak reticulo- 


cvtosis with mean day of occurrence, 
average length of treatment and mean 


number of days until a normal hemo- 
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3. Hemoglobin levels (see Fig. 1): 


Initial The 
for Group 1 was 5.1 Gm. per 100 ¢.c¢., 


hemoglobin : average 


the range being 4.2 to 7.0 Gm. per 
100 «ec. The average for Group 2 
was 4.2 Gm. per 100 ¢., the range 
heing 2.8 to 5.3 Gm. per 100 cc. It 
might be stated that 85 per cent of 
all patients studied fell within the 
initial hemoglobin range of 3.1 to 5.6 


(im. per 100 ©.c. 

Hemoglobin levels during the treat- 
ment period: Within nine days, the 
average hemoglobin for Group 1 was 
7.1 Gim., for Group 2, 8.1 
After 15 the 
globin for Group 1 was 8.7 Gm., and 
At the 20-day 
for 


and (im. 


days, average hemo- 


for Group 2, 10.0 Gm. 


mark, the average hemoglobin 


vlobin level Was attained (see Table Group l was 94 (im., and tor Group 
1) 2, 10.8 Gm. per 100 @.e. 
TABLE I 
TIME 
AVERAGI MEAN PEAK AV. LENGTH REQUIRED TO 
MEAN »ATILY Ig. RETICULO MEAN DAY OF OF REACH A Hg. 
GROUT INITIAL Hg. RESPONSI CYTOSIS OCCURRENCI TREATMENT or 11 GM. 
l. a.1 Gm. 0.205 Gm, 13.6% 9.0 da, 21 da. 29 da. 
per 100 @.e, 
24 1.2 Gm. 0.347 Gm. 26.7% 9.6 da. 17 da. 21 da. 
per 100 e.e, 
It may be noted from Table I that Maximal hemoglobin response: The 


Group 2 had an average daily hemo- 
elobin response of 69 per cent greater 
The 


reticulocytosis was 96 per cent higher 


han Group 1 average peak 


in Group 2 as compared with Group 


1, but the day of occurrence was 
about the same. The average length 
of treatment was shortened by 19 


per cent in Group 2, but the average 


day of an adequate hemoglobin re- 

Sponse eceurred eight days, or 2S 

per cent, sooner in the patients ot 
» 


Group <2. 


average for Group 1 resulted in 11.0 


(im. per 100 ¢.c., with a range of 10.0 


to 11.6 Gm. This was reached at a 
mean of 29 days after initiation of 
treatment. The average maximal 


hemoglobin for Group 2, however, 
reached 11.7 Gm. per 100 ¢.¢., with a 
range of 11.0 to 12.5 Gm. This level 
was attained at a mean of 30 days. 


After the first 30 days beyond the 


start of therapy, hemoglobin levels 
for beth groups fluctuated between 
10.6 and 12.5 Gm. per 100 ec. for 


GORTEN AND BRADLEY: 
those patients who were followed as 
The children of 
had the tendency to have 


long as two months. 
Group 2 
hemoglobin levels consistently higher 
than those of Group 1. 

daily 
sponse: Group 1 had a mean of 0.205 


Average hemoglobin _ re- 
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difference in the two means is 0.161 


Gim. per 100 ¢.c. It is thereby shown 
that the difference in the two 
exceeds the standard error of 
by 7.7 times (0.161 +0.021), or 
four times more than 


significant. 


means 
means 
almost 
required to be 


COMPARISON OF GROUP I AND GROUP IIT ON MEAN HEMOGLOBIN 
Levens AND MEAN RETICULOCYTE COUNTS FOR EACH GROUP 
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GROUP I ----- (ORAL IRON) 





(im. per day and a range of 0.159 to 
Results in Group 
2 reached a mean of 0.347 Gm. per 
day, with a range of 0.310 to 0.436 
(See Fig. 2.) 


0.256 Gm. per day. 


(im, per day. 


Statistical analysis: The average 
(daily hemoglobin rise during the first 
15 days of treatment is shown in 
Table Il. The standard error of dif- 
ference between the two means 
equals 0.021 Gm. per 100 ¢.c. The 


4. Erythrocytes: An erythropenia 
was observed initially in 55 per cent 
of the cases. Counts within the nor- 
mal range occurred in the remainder, 
being fairly evenly divided between 
The counts in both 
groups were all in the normal range 


the two groups. 


after therapy. 

The 
initial reticulocyte counts of all pa- 
tients were within the normal range 


5. Reticulocytes (see Fig. 1): 
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or slightly elevated, the mean being being a mean of 13.6 per cent for 
2.95 per cent. All patients showed a Group 1 and a mean of 26.7 per cent 
reticulocyte response within two to for Group 2. The ranges were 9.2 to 
three days after the start of either 19.1 per cent and 18.2 to 39.8 per 
treatment regimen. A peak reticulo- cent, respectively (see Fig. 2). 

evtosis was reached by the sixth to Statistical analysis of the reticulo- 
the twelfth day, the average being 9 cyte count inerease is given in Table 
days for Group 1 and 9.6 days for Ill. The standard error of difference 


TYPE OF TREATMENT AS RELATED TO AVERAGE DAILY HEMOGLOBIN RESPONSE 
AND PEAK RETICULOCYTOSIS. 

© GROUP | ORAL IRON ALONE 

x GROUP 2 ORAL IRON AND ASCORBIC ACID 

. 440 
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TABLE II 
Grove | GROUP 2 
Mean average daily 0.222 Gm./100 e.e, 0.383 Gm./100 e.e, 
hemoglobin rise 
Standard deviation 0.055 Gm./100 e.e, 0.040 Gm./100) e.e, 
corrected 
Standard error 0.018 Gm./100 ee, 0.013 Gm./100 e.e. 
(iroup 2. The reticulocytes gradu- between the two means equals 2.03 


ally decreased thereafter and often per cent. The difference between the 


reached normal levels after the two means is 12.6 per cent and is 6.2 


twenty-first to the twenty-fifth day. times greater than the standard error 
The difference between the two of difference between the two means. 
groups manifested itself in the de- The degree of difference allowable 


gree of the peak reticuloeytosis, this by chance is twice the standard error 


























GORTEN AND BRADLEY : 


of The of 6.2 is ob- 


viously statistically significant. 


means. result 

6. Wintrobe indices: It may be ob- 
served from Table IV that the MCVs 
approximated the normal range fol- 
lowing The MCH and 


MCHC responses are more delayed, 


therapy. 


and, except for a few, have not quite 


reached the normal range at this 
time. There is little diffe-ence be- 
tween the two groups in regard to 


the three indices. 

7. Weight gain: The average weight 
vain of all patients was 0.895 kilo- 
grams during the course of therapy. 

8. General All 
tients showed marked improvement in 


physieal condition with disappearance 


observations: pa- 


TREATMENT 





OF NUTRITIONAL ANEMIA 
teen days, but it took longer for the 
hemie murmur to subside, commonly 
four weeks or more. 

Fig. 3 (Group 1) and Fig. 4 (Group 
2) represent an average case of each 
group. 

DISCUSSION 


The oral use of iron in nutritional 


anemia has been well established. 
However, the proper dosage of iron, 
the type of preparation, and the sup- 
portive therapy must be chosen care- 
fully. citrate 


was used in this study because the 


Iron and ammonium 
ferrous salts, while perhaps absorbed 
more efficiently, are difficult to give 
in simple watery solutions as oxida- 


TABLE III 
GROUP 1 GROUP 2 
Mean reticulocyte count increase 11.0% 23.6% 
Standard deviation (corrected ) 2.6% 5.9% 
Standard error 0.8% 18% 


TABLE LV 


GROUP 1 GROUP 2 


PRE- POST- | PRE- POST- 
THERAPY THERAPY THERAPY THERAPY 

Mean corpuscular volume in Average 55 72 51 73" 

cubic microns Range 51-63 65-78 41-62 65-76 
Mean corpuscular hemoglobin Average 3 2 3 21 

in micromicrograms Range 11-15 19-24 10-15 18-23 
Mean corpuscular hemoglobin Average 24 29 25 29 

concentration in percentage Range 20-25 26-30 23-27 28-30 


of pallor during the course of treat- 
The 


SC wiable, 


became active, 
playful. <A 
took 


place within a few days after the on- 


ment. ehildren 
and 


adjustment 


cheerful, 
voluntary dietary 


set of therapy. On the average, this 


occurred on the seventh day for 
(iroup 1 and on the fourth day for 
(iroup 2. The, patients decreased 
their milk intake and developed a lik- 


ing for foods such as meats, fruits, 


vegetables, and eggs. The visceromeg- 


aly disappeared within twelve to fif- 





tion will produce the ferrie form." 
The administration of iron in an acid- 
buffered medium produces a greater 
reticulocyte response, indicating bet- 
ter absorption.2° Both ferrous and 
ferric salts will produce a_ satisfae- 
tory hemoglobin response when 
proper doses are used, and care in 
technical details of administration is 
exercised. Failure to respond to oral 
iron is rare in nutritional anemia of 


infaney and childhood." 
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certain 


The 


factors such as folie acid, vitamin B,., 


mechanisms by which 


and aseorbie acid influence erythro- 


cyte formation, hemoglobinization, 


and maturation are still not entirely 
‘larified. llowever, they do seem to 


play a part in the synthesis of nu- 


cleie acids.2* It may be that other fac- 


tors besides iron eould be deficient in 
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might be postulated, however, that 
ascorbic acid not only increases iron 
but the 
utilization of iron. 

The children in this study suffered 
from nutritional anemia. 
Some patients were quite ill with an 
their re- 


absorption, also improves 


severe 


infection on admission, but 
sponse to therapy seemed equal to 
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nutritional anemia. the addition 


of 


by 
some of the above-mentioned fae- 
to the the 
period of recovery may be shortened 
through their effect 
synthesis and the consequent produc- 
of The 
of and D4. 
given in nutritional 
It 


tors treatment regimen, 


on nucleic acid 
normal 
folie 
with 
to 


tion 
effect 


when 


erythrocytes. 


acid vitamin 


iron 


anemia seems be negligible. 


the response of those without an in- 
fection. Several patients contracted 
an infeetion while under observation, 
but this did materially affect 
their hemoglobin response. It should 
be emphasized that seriously ill and 


not 


should receive a 


No other mode of 


anemic children 
blood transfusion, 
antianemie therapy should be relied 


on, Oral iron can and should be pre- 








GORTEN AND BRADLEY: 
seribed after the emergency has sub- 
transfusion 
not the 
nutritional deficiency which is invar- 


sided because a_ blood 


will appreciably influence 


iably present. In all other cases of 
nutritional anemia, even if the ane- 
mia is severe and a mild to moderate 
infeetion is transfusions 
should 
transfusion 


present, 


The danger of 
in 


be avoided. 
increased 


reactions is 


the more anemic patients. 
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This 


mode of therapy is best reserved for 


ness of this iron preparation." 


iron 
eannot be tolerated or the nutritional 


those rare oceasions when oral 


anemia is ‘‘refractory’’ to oral 
iron® 27 

It seems that most children with 
iron deficiency anemia respond 


equally well to either oral or intra- 


venous iron. This is demonstrated 


when one compares the mean daily 





The intravenous injection of a sae- 
charated oxide of iron is efficient in 
hypochromie anemias.*” The narrow 
margin of safety with the amount in- 
the of 
reactions, and the necessity of an in- 
injection with 


jected, oceurrence untoward 


travenous possible 


technical difficulties limit the useful- 








hemoglobin response, reticulocytosis, 
and time of adequate response be- 
tween Group 1 of this study and the 
results reported by Dickstein and as- 
sociates.*”) In contrast, it may be ob- 
served from the responses of the chil- 
dren in Group 2 that 
exerts a favorable effect when given 


aseorbie acid 











calculated iron utilization pereent- 
ages 55 per cent more than in Group 
| 


eree of reticulocytosis reflects on the 
Statis- 


(see Fig. 5). Indirectly, the de- 


efficiency of iron utilization. 
tical evaluation of the hemoglobin re- 


TYPE OF TREATMENT AS RELATED 
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with oral iron. The mean daily hemo- of elemental iron per kilogram of 
globin response in this group was 69 body weight per day. The ascorbic 
per cent greater, the peak reticulo- acid should be prescribed in the 
cytosis 96 per cent higher, and the amount of 500 to 800 mg. daily. This 


regimen will produce a good recov- 
It will 
patient’s 


ery from nutritional anemia. 
the 
iron stores and will result in the child’s 


adequately replenish 


taking a balanced diet voluntarily in 


most instances. 


TO DAILY HEMOGLOBIN 


RESPONSE AND AMOUNT OF ELEMENTAL IRON ADMINISTERED 











OGROUP | ORAL IRON ALONE 


440 


X GROUP 2 ORAL IRON AND ASCORBIC ACID 





















BODY WEIGHT 
Fig 
sponse and the reticuloeytosis shows 
that the 


Therefore, it is felt that aseorbie acid 


differences are significant. 
does aid in the absorption and _ possi- 
bly the utilization of iron in a nu- 


tritional anemia of infaney and child- 


oo a 
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SUMMARY 
The subject of nutritional anemia 
in infaney and childhood is reviewed, 
with emphasis on the etiology, the 


pathogenesis, and the mechanisms of 


iron metabolism involved. 


hood, In twenty infants and children 

It was concluded that a fourteen- with severe nutritional anemia, satis- 
to seventeen-day course of therapy is factory therapeutic results were ob- 
adequate. The oral iron should be tained when oral iron was adminis- 
administered in the amount of 20 mg. tered. Every other patient in this 
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series received large doses of ascorbic 
acid = additionally which improved 
the response to iron therapy. 

The observations were critically 
analyzed and evaluated. The hemo- 
globin values were restored rapidly 
to a normal range in all cases. The 
average daily hemoglobin response in 
the group treated with oral iron 
alone was 0.205 Gm. The average 
daily hemoglobin response in the 
group treated with oral iron and as- 
corbie acid amounted to 0.347 Gm. 
The average length of treatment in 
the first group was twenty-one days, 
while the same was achieved after 
seventeen days of therapy in the see- 
ond group. 

It is coneluded that the oral ad- 
ministration of iron in nutritional 
anemia of infancy and childhood is 
equally efficacious as other types of 
treatment. Apparently ascorbie acid 
increases the absorption and to some 
extent may aid the utilization of 
orally given iron. 

We wish to express our appreciation to 
Miss Lenore A. Sehwartz, A.B., for her 
technical assistance, and to the members 
of the pediatrie house staff for their in- 
terest and cooperation in this work, 
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PNEUMONITIS FOLLOWING 


FURNITURE POLISH 


INGESTION 


A Report or FIFTEEN CASES 


Jounx W. Gruirrix, M.D., C. W. DagscHNER, M.D., VINCENT P. CoLutins, M.D., 


AND WAYNE IL. 


Eaton, M.D. 


Hlouston, TEXAS 


HE ingestion of hydrocarbons, 


kerosene, gasoline, 


e.g., 
fluid, or furniture polish, is a common 
pediatric emergency. Since the inges- 
tion of such materials may have de- 
layed or serious effects, many hospi- 
tals have established a poliey of ad- 
mitting all patients with a history of 
hydrocarbon ingestion for a_ two-to 


three-day period of observation re- 
vardless of the presenting symptoma- 
tology. This policy has been in effect 
for the past four years at Jefferson 
Davis City-County Hospital where ap- 
proximately 100 such patients are ad- 
mitted yearly. One group, i.e., those 
patients ingesting red furniture pol- 
ish, have consistently had a more 
severe clinical course and a consider- 
ably longer period of hospitalization. 

In the medical literature, only three 
references to red furniture polish in- 
found. Sullivan' de- 
scribed a severely ill patient who was 
admitted to the hospital thirty hours 


following the ingestion of approxi- 


vestion were 


mately one ounce of “Old English” 
red furniture polish. This patient re- 
mained eritically ill and febrile for 
eight days with a severe and slowly 
resolving pneumonitis. Hoffmann and 
Bell? clinical 
and course in an infant who ingested 
furni- 


deseribed the findings 


approximately 120 ¢.¢. of red 


Departments of Pediatrics, Radi- 
Pathology, Baylor University Col- 
and the Jefferson Davis City- 


From the 
ology and 
lege of Medicine, 
County Hospital. 


lighter 


ture polish. This child rapidly de- 
veloped a severe pneumonitis and was 


Hea- 


review of hydrocarbon 


critically ill for nineteen days. 
coek,® in a 
pneumonitis in children, mentions two 
cases of pneumonitis following furni- 
that 


some of 


ture polish ingestion. He felt 
both of 
the radiologic 


these demonstrated 


features of a lipoid 


pneumonia and noted that resolution 


was much slower than is usually seen 
in pneumonitis associated with kero- 
sene ingestion. 

The red furniture polish ingested 
by our patients is marketed under the 
following trade “Holder’s 
Supreme Wax Oil Polish,” “Old Eng- 
lish Red Furniture Polish,” “O’Cedar 
All Purpose Polish (Red),” and “Shur 
Shine.” <A 
of these products is mineral seal oil, 


hames: 


basie constituent of each 
which may constitute from 20 to 99 
per cent of the volume of the finished 
“Old English” and “O’Ce- 
dar” are 99 per cent mineral seal oil. 


produet. 


The Holder’s product contains only 10 
to 20 per cent mineral seal oil; the re- 
inaining portion is largely kerosene. 
To this hydroearbon base, less than 1 
per cent by volume of various odoriz- 
agents is added. 


ing and coloring 


These include oil of cedarwood, 
methyl salicylate, turpentine, oil of 
camphor, oil of cedarleaf, lemon oil, 
and traces of aniline dye for coloring 
purposes. Mineral seal oil is a light 


petroleum oil obtained as a fraction 
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of distillate from crude petroleum in 
the range of 500 to 700° EF. The rela- 
tive composition of a particular min- 
eral seal oil will vary with the source 


of the crude petroleum. This refined 


petroleum hydrocarbon contains un- 
saturated and saturated aliphatic and 


aromatic hydrocarbons. The unsatur- 


ated aliphatie hydrocarbons are largely 


removed by acid washings. The re- 


sulting produet is composed prinei- 


pally of saturated aliphatic hydro- 


carbons of a higher molecular weight 


than those characteristic of gasoline 


or kerosene. It also contains some 
evelie and branched ehain compounds, 
This product should not be confused 
(liquid petrolatum, 


mineral oil 


which is a highly refined oil 


with 
USP. 
of high molecular weight composed 
aliphatic 


principally of saturated 


petroleum hydroearbons. 
The 


with an evaluation of the clinical find- 


present report is. concerned 


ings and course of fifteen children 


who were hospitalized following the 
ingestion of red furniture polish. 
Table I 


ings in the fifteen patients. 


fincl- 


The ma- 


shows the pertinent 


jority show symptoms and signs of 


a) intoxieation, and (b) pneumonitis. 
The two cases reported in detail in 
are included as Nos. 


», 6, 9. 


the literature’ 
16 and 17. 
are given in short individual case re 


Cases 2, amd 12 


ports, 
CASE REPORTS 


Case 2.—B. J. H., an 18-month-old 
Negro female, arrived at the hospital 
approximately thirty minutes after 
the parents had seen her drink one 
half to one ounce of red furniture 
polish. The parents reported that the 
child “gagged” immediately, coughed 
and appeared to “strangle.” In 
room, gastric lavage was 


1 
the 


emergeney 


performed and the patient was ad- 
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mitted to the hospital. On admission, 
she was cyanotic, flaccid, unrespon- 
sive, and semicomatose. The patient 
was placed in an oxygen tent anc 
given stimulants with subsequent iin- 
provement in her condition. Physica] 
examination revealed pulse 120, biced 
pressure 100/64, and temperature 98 
I’. There was marked flaring of the 
alae nasae and an expiratory grunt. 
The chest was clear to auscultation 
and pereussion. Neurological exam- 
ination revealed only marked leth- 
argy. White blood cell count was 
15.500 with 70 per cent polymorpho- 
nuclears and 30 per cent lymphocytes. 
Ilemogiobin was 10.9 Gm. per cent; 
red count was 5.24 million. 
Urinalysis was essentially negative. 
Admission chest radiograph was nor- 
mal. 

In the hospital, her temperature 
rose rapidly to 101.4° F. in spite of 
intramuscular penicillin and strepto- 
myein therapy. This temperature 
elevation subsided by the end of the 
second hospital day. Repetition of 
the chest radiograph at this time re- 
vealed an infiltration in the medial 
third of both lung fields. A film taken 
four days later showed complete clear- 
ing of this process. The patient was 
discharged on the eleventh hospital 
day. <A elinie visit one week later re- 
vealed only a minimal residual cough 
end no abnormal physieal findings. 


blood 


This patient is typical of the milder 


course exhibited by children who 
have ingested only a small quantity 
Although the 
not the 


immediate treatment at home and in 


of furniture polish. 


quantity taken was great, 
the emergency room of the hospital 
gave ample opportunity for aspira- 
tion. Her rapid recovery may pos- 
sibly be ascribed to prompt adminis- 


tration of prophylactic antibioties. 


G. R., a 14-month-old Ne- 
male infant, consumed an un- 
known quantity of “Old English” red 
furniture polish. He coughed im- 


CASE 5. 


ero 
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mediately, was given a glass of milk 
which he took without difficulty, and 
returned to play in an apparently 
normal condition. The following 
morning (sixteen hours later) the pa- 
tient passed three dark, liquid stools 
with a “strong odor of furniture 
polish.” Ile was otherwise asympto- 
matic until the afternoon of the see- 
ond day (forty hours after ingestion 
of the red furniture polish), when he 
developed a cough, fever, and was 


noted to have rapid, shallow, grunting 


respirations. At was 


this time, he 
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was well clinically, roentgen findings 
were still present thirteen days after 
the onset of clinical signs and symp- 


toms. Admission hemoglobin was 
10.9 Gm. per cent, white blood cell 
count was 11,200 with 70 per cent 


polymorphonuelears. Urinalysis was 
negative. 

The lapse of some forty hours be- 
tween the time of red furniture polish 
ingestion by this infant and the onset 
of symptomatology is unique in this 


series. The diarrheal stools passed 





A, B. 
Fig. 1—D. L. C. A, First examination sixteen hours after ingestion shows emphysema 
particularly involving right lower lung field. B, On the fourth hospital day, the punctate 
appearance of the peribronchial infiltration and the preservation of peripheral aeration are 


shown. 


brought to the hospital emergency 
room and immediately admitted to 
the wards. 

Examination revealed a lethargic, 
febrile, acutely ill child lying quietly 
in bed. Respiration was 90, pulse 160, 
temperature 105° EF. Skin was _ hot 
and dry. Rales and bronchial breath- 
ing were noted over the right base 
posteriorly. He was placed in an 
oxygen tent and started on antibiotic 
therapy, but temperature of 104° F. 
continued for the next two days. 
Thereafter he remained afebrile. Ad- 
mission chest radiograph was nega- 
tive, but one taken two days after ad- 


mission revealed bilateral central 
pneumonia. Although the patient 


that 


generous 


the day after ingestion suggest 
the 
quantity. 
sized in the history and other evidence 


patient had taken a 


The cough was not empha- 


of aspiration is lacking. It is there- 
fore possible that this patient’s find- 
ings may represent an example of so- 


‘alled “exeretory pneumonitis.” 


Case 12.—D. L. C., a white male in- 
fant, was admitted to the hospital 
with the history of drinking about 
one cup of “Shur-Shine” red furni- 
ture polish two hours prior to admis- 
sion. Thirty minutes later, during 
gastric lavage, the patient vomited 
twice and had two loose stools. 
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Shortly thereafter, he became listless 
and semicomatose. On admission, his 
temperature was 101° F., respiration 
30, and pulse 130. The respirations 
were labored and grunting. The 
abdomen distended. No rales 
were heard over the chest. The hemo- 
globin was 9.6 Gm. per cent and red 
blood cell count was 3.52) million. 
W hite blood cell eount was 10,100 
with 62 per cent polymorphonuelears 
and 3&8 cent lymphocytes. Uri- 
nalysis negative except for a 
trace of albumin. A chest radiograph 
Fig. 1, .1) taken fourteen hours after 
hospital admission revealed a bilateral 


was 


per 
was 
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second hospital day was 15,400 with 
65 per cent polymorphonuclears. 

In spite of immediate hospitaliza- 
tion and prophylactic antibiotic ther- 
apy, this patient was critically ill for 
a week. The quantity of red furni- 
ture polish consumed was unusually 
and here again ample oppor- 
tunity for aspiration was present. 


large 


Case 6.—C. S., a 16-month-old Ne- 
vro male, consumed an unknown 
quantity of “Old English” red furni- 
induced 


ture polish. The parents 
vomiting immediately by digital 





i RB 

Fig. 2 ce @ i, At two hours after ingestion, the child was semicomatose but the chest 
vas clear except for emphysema B, Three days after admission and three days before death, 
there was an extensive confluent pneumonitis, but the periphery was still clear. 
peribronchial infiltration with periph- gagging. This was associated with 
eral emphysema, more marked on much coughing and struggling. The 
the right. He was placed in an oxy- patient rapidly developed lethargy, 
ven tent and given intravenous fluids — pallor, and cold, clammy skin. He ar- 


and blood. Intravenous penicillin was 
started immediately. The patient re- 
mained critically ill for one week with 
marked dyspnea, shallow respirations, 
and = tachypnea. The temperature 
spiked from 105° to 105° F., one to 
two times daily for seven days, then 
gradually returned to normal by the 
tenth hospital day. On the fourth 
day, radiograph (Fig. 1, B) 
showed more extensive peribronchial 
infiltration and persistent emphysema. 
The white blood eell count on the 


chest 


rived in the emergency room within 
two hours. Examination revealed a 
semicomatose infant with marked 
dyspnea, flaring alae nasae, and rhon- 
chi. No rales were heard on auseculta- 
tion over both lung fields. Admitting 
chest radiograph (Fig. 2, A) showed 
only generalized emphysema. The pa- 
tient was admitted to the hospital, 
placed in an oxygen tent, and given 
stimulants and antibiotics. In spite 
of this, he remained critically ill. 
White blood cell count varied from 
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33,900 on admission to 17,200 just 
prior to death, with 90 to 92 per cent 
polymorphonuclears. Hemoglobin was 


10.0 Gm. per cent. Urinalysis was 
negative. His temperature rose to 
102° F., respiration to 120, and the 


heart rate to over 200 as confirmed by 
electrocardiogram. Chest radiograph 
on the third hospital day (Fig. 2, B) 
revealed a massive infiltration, rather 
irregular in distribution but maintain- 
ing a clear zone peripherally. On the 
sixth hospital day, frank pulmonary 
consolidation appeared ; the pulse rose 
to 240 per minute, all measures to 
control temperature and dyspnea 
failed, and the patient expired. Per- 
mission for post-mortem examination 
was not granted. 


Vigorous digital gagging and in- 
duced emesis associated with cough- 
ing and choking precede:l this pa- 
tient’s admission to the hospital. The 
marked leukocytosis 
peatedly in the more seriously ill pa- 
tients, with 


was seen re- 


and seemed to appear 


great rapidity. 


Case 9.—b. L. J., a 12-month-old 
Negro female patient, was admitted 
tu the hospital twenty-four hours fol- 
lowing the ingestion of three to four 
ounees of “O’Cedar” red furniture 
polish. The parents stated that im- 
mediately following the ingestion of 
furniture polish, she had “eoughed 
and strangled” for twenty to thirty 
minutes. She was then given a glass 
of milk, following which she vomited 
a mixture of the polish and milk. The 
patient was seen by a physician who 
administered an emetic. The patient 
again vomited, but did not appear ill, 
and returned home. However, when 
again seen by the physician twelve 
hours later, the patient had a temper- 
ature of 101° F., was oligurie, and ap- 
peared critically ill. She was referred 
to the Jefferson Davis Hospital emer- 
gency room and admitted to the hospi- 
tal. Admitting chest radiograph 
showed bilateral bronchopneumonia. 
Examination in the hospital revealed 
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an acutely ill infant in severe respir- 
atory distress, with flaring of the alae 
nasae, and grunting, shallow, rapid 
respirations and a pulse rate of 166 
per minute. Her skin was hot and 
dry. Auscultation of the chest re- 
vealed no evidence of pulmonary dis- 
ease. The patient was given paren- 
teral antibiotics, parenteral fluids, and 
placed in an oxygen tent. Tempera- 
ture on admission was 100.2° F., 
rapidly rising to 103° F., and remain- 
ing at this level until the patient ex- 
pired in coma on the third hospital 
day. 

Necropsy Findings: Examination 
was performed nine hours after death. 
Significant gross and microscopic 
changes were confined to the thoracic 
cavity. There were emphysematous 
blebs throughout the mediastinum. 
The pleural surfaces were smooth and 
glistening and no fluid was present in 
the pleural cavities. The lungs, to- 
gether, weighed 400 grams. Their 
pleural surfaces were mottled dark red 
and blue. Along the anterior border 
of the left upper lobe were emphy- 
sematous blebs up to 1.0 em. in diam- 
eter. The peripheral portions of both 
upper lobes were crepitant. The 
lower lobes were firm and rubbery. 
Cut surfaces of the upper lobes were 
similar in their medial portions. Pe- 
ripherally, the cut surfaces were fairly 
dry and the air spaces were visible. 
The bronehi and bronchioles contained 
abundant, thick, pale vellow, mucoid 
material. 

Microscopically, all preparations of 


lung revealed similar changes (Fig. 
3). Most of the alveoli contained 


abundant pink-stained coagulum, with 
enmeshed macrophages and scattered 
cellular debris. Thick hyaline mem- 
branes lined many of the air spaces. 
The capillaries of the septa were dis- 
tended with erythrocytes, as were the 
larger blood vessels elsewhere. Seat- 
tered foci of necrosis were present. 
Most of the bronchioles contained pink- 
stained coagulum. In many, the lining 
epithelium was shed. There was in- 
terstitial edema throughout the peri- 
bronchiolar tissues with fairly dense 
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infiltrations of lymphocytes, plasma 
cells, and less numerous macrophages 
and neutrophilic granulocytes. Searlet 
red frozen for- 
malin-fixed tissue revealed minute par- 
ticles and globules of stained material 
within the coagulum in the alveoli and 
particularly within the eytoplasm of 
many of the macrophages. 


stains on sections of 
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No difference 


noted; 


significant 
the 


males and five females. 


quent. sex 


was series contained ten 
The predomi- 
nance of Negro over white children is 
representative of this hospital’s popu- 
lation. As noted in Table I, the quan- 
tity of furniture polish ingested tended 


to be appreciable, varying from one- 





Fig Section of lung. There is prominent. exudate in the lumens of the alveoli and 
bronchioles and in the interstitial tissue. In some of the alveoli, the exudate is inspissated, 
forming hyaline membranes The inflammatory infiltrate consists largely of lymphocytes, 


plasma cells, and macrophages 


Anatomic Diagnoses: Confluent 
bronchopneumonia involving all lobes 
of the lungs; hyperemia and edema 
of the lungs; emphysema of the lungs, 
upper lobes; emphysema of mediasti- 
num, 

Again, induced emesis was conspicu- 
ous and the onset of symptomatology 
was rapid. The necropsy findings are 
those of an extensive aspiration pneu- 
monitis. 


CLINICAL FINDINGS 
The mean age of 17 months and the 
24 months noted in 


age group in which 


age range of 11 to 
our patients is the 


accidental poisonings are most fre- 


half to Although the 
exact brand name was not ineluded in 


four ounces. 
the history of some cases, all patients 
were known to have taken a red furni- 
All of the children we 
have seen following the ingestion of red 
furniture polish have developed sig- 


ture polish. 


nificant pulmonary disease. Coughing 
and gagging were clearly established in 
eleven cases and were indefinite in four 
cases. Spontaneous vomiting or gas- 
trie lavage was described in nine eases. 
In the two fatal cases, vomiting was 
induced by vigorous digital manipula- 
tion. These were the only patients in 
which this procedure was employed. 
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In six eases, there was no history of 
vomiting or lavage. Although the pre- 
senting symptoms were usually those 
of a disturbed sensorium, the pulmo- 
nary disease was the major factor in 
the duration and severity of the pa- 
tient’s illness. Nine patients were de- 
scribed as definitely lethargic; three 
were described as semicomatose and 
one as comatose within a period of a 
few minutes to several hours after in- 
gestion of the furniture polish. These 
changes usually preceded any respira- 
tory or systemic signs and symptoms 
the two fatal 
were transient in duration. The lapse 
of time from consumption of the furni- 


and, except for cases, 


ture polish to the appearance of tem- 
perature elevation ranged from two to 
forty-eight hours, with a median range 
The febrile 
course was characterized by spiking 
to 106° F., last- 
ing from one to nineteen days, with a 


of tive to twelve hours. 


temperatures of 102 


mean duration in the nonfatal eases of 
approximately seven days. 

clinical laboratory studies 
performed, it is noteworthy that the 
initial white blood cell count revealed 
marked leukocytosis in eight of the 
A left shift in the dif- 
relatively consistent 


Among 


twelve cases. 
ferential was a 
finding. Several patients were moder- 
ately anemic, but the relation of this 
finding to their hydroearbon ingestion 
is probably not significant. The anemia 
was invariably present at the time of 
admission and is a relatively common 
finding among the patients attending 
clinic. 
part 
patient 


our Urinalvses were for the 


most negative. One severely ill 
(Case 6), who subsequently 
albumin, 4+ 
tone, and the microscopie examination 
free fat 


the 


expired, showed a 2 ace- 


numbers of 
the patient 


large 


revealed 
droplets. In 


same 
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I1CO, content was 17.5 meq. per liter, 
but this isolated observation probably 
reflects only the critical state of the 
patient, with accumulation of ketones 
and other organic acids in the immedi- 
ate ante-mortem period. 

RADIOGRAPHIC FINDINGS 
The outstanding radiographic fea- 
ture is the delayed appearance of the 
gross inflammatory changes in the lung 


fields. Although the child may be 
acutely ill or in mild collapse, respira- 
tory signs and symptoms are not 


prominent and the initial chest film, 
usually taken within two hours of the 
time of ingestion, is likely to be decep- 
tively clear (Figs. 2, A and 4, A). 
There may be a mild generalized em- 
physema, or a more evident degree of 
hyperaeration of only a portion of the 
lung field. Beeause of the reassuring 
appearance of the initial film, the ex- 
amination may not be repeated until 
the second day, when respiratory signs 
and symptoms have become prominent. 
However, as early as two hours after 
ingestion, films may show the develop- 
ment of a symmetrical pneumonitis 
extending out from the hilar regions 
to involve the medial portions of both 
lung fields (Fig. 5, A and B). 
sionally, a loeal area of emphysema in 


Ocea- 


the periphery may stand out (Fig. 6). 
The peak of the reaction is likely to be 
achieved the third day (Fig. 
2, B), with extension of the inflamma- 


about 


tory process to involve the medial half 


or medial two-thirds of both lung 
fields. The appearance is not that of 
atelectasis or lobar consolidation. The 


increased density is coarsely punctate 
(Figs. 1, B and 4, B), with a tendeney 
to confluence in the hilar or paramedi- 
astinal regions while preserving a clear 
The 


distribution is that of a chemical pneu- 


zone of peripheral emphysema. 
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monitis in whieh the initial inflamma- 
tory response in the bronchial mucosa 
is insufficient to be apparent on the 
film, but 


obstructive emphysema 


eause some degree of 
(Figs. 1, A, 


nas 


oy OSES > me 


\ BR. 

Fig. 4 M. W. i, A film taken two hours after ingestion shows only mild peribronchial 
infiltration No further radiographs were taken, and the patient left the hospital against 
medical advice after forty-eight hours. BR. One day later, the patient was readmitted and 
in extensive peribronchial infiltration was demonstrated. 





A 
Fig ) Cc. McC 1, The initial film taken 
showed only emphysema more marked on the 
inflammatory infiltration was demonstrated 


2, cl, and 5, .1). The inflammatory 


changes become evident in the film as 
the process extends to involve the wall 
of the bronehi and bronchioles and the 
This aceounts 


peribronchial tissues. 





right side. 
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for the punctate character of the in- 
volved area, and increasing congestion 
and edema results in some coalescence. 

The persistence of the pneumonitis 
is variable, but always longer than the 





BR 


approximately one-half hour after ingestion 
B, Two hours later, the peribronchial 


clinical manifestations. Resolution 
may be evident within a week, but in 
severe cases may not be certain until 
week. 


the seeond (Complete clearing 


No 


may require three to six weeks. 
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residual changes have been noted to 
suggest either bronchiectasis or areas 
of chronic lipoid pneumonia (Fig. 7, A 
and B). 
LITERATURE 
The literature concerning hydrocar- 
hon ingestion and intoxication is ex- 





HYDROCARBON PNEUMONITIS 93 


monary changes in experimental ani- 
mals.* +>" 7 That 


also result from exeretion of the in- 


pneumonia may 


vested kerosene through the lungs, 
after absorption of this hydrocarbon 
from either the gastrointestinal tract 


or the peritoneal cavity, has been dem- 





\ film taken eighteen hours after ingestion shows obstructive emphysema of 


right upper lobe in addition to pneumonitis. 





Fig. 7.—D. B. D. A, At one week after ingestion, the pneumonitis was at its height. The 


infiltration was confluent centrally and there 


was peripheral obstructive emphysema. 3, 


follow-up film taken six months later showed no evidence of residual pulmonary damage. 


tensive. Of the hydrocarbons de- 
seribed, kerosene has been the most 
frequently observed offender. 

Many 


strated that small amounts of aspirated 


studies have amply demon- 


kerosene produce rather extensive pul- 


onstrated.” * Deiehmann and associ- 
ates,” using intraperitoneal injections 
of kerosene in adult rabbits, were able 
to produce typical pneumonia.  Rich- 
ardson and Pratt-Thomas’ emphasize 


the quantitative aspects of this prob- 
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They 


found that, whereas 0.25 ¢.¢. per kilo- 


lem in extensive animal studies. 
gram of kerosene injected into the 
trachea of a rabbit produced fulminat- 
ing and fatal pulmonary parenchymal 
necrosis in two and one-half days, 35 
cc, per kilogram by intragastrie tube 
was required to produce fatal pulmo- 
nary changes in four days. From this 
observation, they conclude that it 
would be difficult to conceive of a 
child’s drinking a sufficient quantity 
of kerosene to prove fatal solely by 
absorption from the gastrointestinal 
tract and excretion through the lungs. 
If the values obtained in these experi- 
mental studies can be applied to the 
human subjeet, a child weighing 10.0 
kilograms would have to ingest 550 
«ce. of kerosene to receive a_ lethal 


dose. In contrast, 2.5 e. 


+ of kerosene 
aspirated hy this child into his trachea 
would constitute a fatal quantity. 

Similar definitive studies have not 
heen carried out using other com- 
monly available hydrocarbons § (e.g., 
naphtha, gasoline, lighter fluid, and 
mineral seal oil 

TREATMENT 

The problem surrounding the im- 
mediate therapy of patients having 
ingested hydroearbon products has 
been the subject of much debate in 
the medical literature. The most eriti- 
cal experimental studies supported 
the importance of aspiration and de- 
emphasized the possible contribution 
of “exeretory pneumonitis.” Our ex- 
tensive experience with patients who 
have ingested kerosene suggests that 
the excretory route is not clinically 
significant. Consequently, in this hos- 
pital, gastrie lavage and = indueed 
vomiting are avoided at the present 


time. Our experience with furniture 


polish pneumonitis is more limited, 
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but it is worthy of note that the only 
two deaths in this series occurred in 
patients who, after ingesting furni- 
ture polish, were treated by vigorous 
induced emesis and gastrie lavage. 
Clinical experience leads us to believe 
that gastric lavage cannot be per- 
formed consistently without the pres- 
ence of some gagging and opportunity 
for aspiration by the patient. The 
use of catharties in patients known to 
have taken large amounts of hydro- 
carbon produets may be of some theo- 
retical value and appears to be with 
out hazard. 

The routine administration of pro- 
phylactie antibiotics for three to four 
days, or until such time as the radio- 
graph is negative, seems to be a well- 
established and important precept. 
Case 11 pointedly emphasizes this fact. 
l‘orty-eight hours after the ingestion 
of furniture polish, this patient left 
the hospital against medical advice. 
While in the hospital, the patient was 
on antibiotie therapy, although afebrile 
No ther- 


Twenty- 


and relatively asymptomatie. 
apy was continued at home. 
four hours after leaving the hospital, 
she was returned in a critical eondi- 
tion with extensive pneumonia, high 
temperature, and marked leukocyto- 
sis. She remained critically ill for 
about seven days, then slowly im- 
proved and was discharged on the 
eighteenth hospital day. 

Symptomatic supportive therapy 
was used as indicated by the individ- 
ual patient’s needs. This included 
humidified oxygen, stimulants, paren- 
teral fluids, and whole blood trans- 
fusions. 


DISCUSSION 


It becomes apparent from the ob- 


served morbidity and mortality in 


these cases of red furniture polish 
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pneumonia that the clinical disease is 
of greater severity than that usually 
seen in the more commonly observed 
kerosene pneumonia. Several possi- 
bilities exist which may in whole or 
in part be the factors involved in this 
more eritical clinical course. First, 
mineral seal oil is a heavier ‘“eut” 
than the gasoline-kerosene fraction 
and is more nearly similar to a light 
lubricating oil. This suggests that it 
might act both as a pulmonary irri- 
tant and as a foreign body in the 
lung, thus giving signs and symptoms 
similar in some respects, to both kero- 
sene pneumonia and lipoid pneumonia. 
It is interesting to note, in this light, 
that the three patients (Cases 7, 8, 
and 13) known to have taken a prod- 
uct composed of only 20 per cent min- 
eral seal oil and 80 per cent kerosene, 
were less ill than those patients in the 
series known to have taken a product 
composed almost entirely of mineral 
seal oil; the symptomatology and 
clinical course was not significantly 
different from that of a typical kero- 
sene pneumonia.” A second possible 
explanation for the observed severity 
of the course of these patients in con- 
trast to the course of those with kero- 
sene pneumonitis is a finding repeat- 
edly noted by the house staff. Where- 
as the patient ingesting kerosene is 
described by his parents as drinking 
not more than one swallow and imme- 
diately rejecting the rest, the parents 
of the patients who have taken red 
furniture polish consistently charac- 
terize the amount taken as one-half to 
one cupful. This may be due in part 
to the fact that red furniture polish 
has an enticing odor, is slightly fla- 
vored, and, though flat, is not un- 
pleasant to the taste. The larger 
quantity of furniture polish usually 
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ingested by these patients offers op- 
portunity for aspiration of a greater 
quantity and could reasonably ae- 
count, quantitatively, for the more 
severe clinical course. <A third factor 
which may contribute to the severity 
of the pneumonia is the presence of 
small quantities of coloring and odor- 
izing agents in some of these products. 
These products may be in themselves 
unusually irritating (e.g., methyl sa- 
li¢vlate); however, the very small 
quantity of these materials ingested in 
comparison to the total volume of fur- 
niture polish suggests that the role of 
such agents is a minor one at most. 
The reaction of the lung to oils and 
fats was carefully studied and_ re- 
Pinkerton. * He was 
among the first to call attention to 


ported — by 


the syndrome of “cod-liver oil pneu- 
monia,” as a result of aspiration oe- 
curring in debilitated children con- 
fined to bed. 
experimental studies that cod-liver 


He demonstrated by 


oil, chaulmoogra oil, and lard oils 
(animal fats) produced an acute in- 
flammatory process with edema and 
necrosis of the pulmonary parenchyma. 
Conversely, vegetable oils produced a 
mild reaction. He related the degree 
of acute necrotizing reaction to the 
presence in these compounds of a high 
percentage of unsaturated hydroear- 
bons. The ability of the compound 
to undergo hydrolysis rapidly in the 
lungs to form fatty acids was also 
thought to be a significant factor. 
The pathologic changes present in 
the lungs of one fatal case (Case 9) 
appear to be characteristic of “chemi- 
¢al pneumonitis,” both with regard to 
the distribution of the lesions and the 
character of the inflammatory reae- 
tion. The reaction in its fully de- 
veloped state is exudative, with a 
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moderate infiltration of inflammatory 
cells principally in the interstitial 
and peribronchial tissues, consisting 
predominantly of mononuclear cells. 
The exudate is rich in protein and 
there is a prominent tendency for the 
alveoli to have a hyaline lining. Small 
areas ot neerosis has be present in 
the more involved portions of the lung. 
Obstructive or compensatory emphy- 
(The find- 


ings characteristic of a lipoid pneu- 


sema is likely to develop. 


monia were not present in this pa- 
tient 


SUMMARY 


1. The elinieal findings in fifteen 
children who ingested red furniture 
polish are presented. Red furniture 
polish is composed principally of a 
petroleum hydrocarbon known com- 
mereially as mineral seal oil. 


2. These patients all developed 
pneumonitis and, in general, the course 
of their illness was more severe than 
the course usually observed in children 
who ingest other hydrocarbon products 
such as kerosene or lighter fluid. 

3. Two deaths oeeurred in _ this 
group of fifteen children. The nee- 
ropsy findings in one of the fatal cases 
are presented. 

+. The initial radiographic finding 
may only be a generalized emphysema. 
At about two hours, the developing 
peribronchial infiltration becomes evi- 
dent, and as it mounts, the preserva- 
tion of a clear zone of peripheral em- 


phyvsema is distinctive. The inflamma- 


tory process reaches its height about 
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the third day and resolution may re- 
quire a period of three to six weeks. 


5. In the management of these pa- 


tients, gastric lavage and induced 


vomiting should be avoided because of 
the danger of aspiration during the 


procedure. Treatment should consist 


of prophylactic antibiotics and gen- 


eral supportive measures. 


Grateful acknowledgment is made to the 
University of Texus Post-Graduate School of 
Medicine for permission to use the patho 
logical material from the necropsy of patient 
% We also wish to express our appreciation 
to the following physicians for permission to 
use their cases: Dr. Russell J. Blattner (Case 
10) and Dr. D. C. Carrington, Jr. (Case 11). 
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FRUCTOSE IN CHILDREN WITIL DIABETES MELLITUS 


ALEXIS F. ILARTMANN, Sr., M.D., [LuLpa J. WouHLTMaNn, M.D., AND 
ALEXIS F. HARTMANN, Jr., M.D. 
Sr. Louis, Mo. 


Hk fact that fruetose ean be 


phosphorylated and enter the 
carbohydrate evele (Fig. 1) without 
the assistance of insulin has stimu- 
lated renewed interest in the possi- 
bility that fructose might play an ad- 
vantageous role in diabetie control. 
So far, recent work has been concerned 
chiefly with immediate or very early 
metabolic effects of intravenously in- 
troduced fruetose and not with any 
later influence when incorporated into 
the diet. It occurred to us that the 
diabetie child, whose course is usually 
one of rapid loss of tolerance during 
the first few vears and then stabiliza- 
tion at a level of total or near-total 
diabetes (Fig. 2), would be a_ better 
subject than the usual milder and less 
stabilized adult for investigating 
whether or not appreciable amounts 
of orally ingested fructose could be 
utilized over an extended period with- 
out the need for insulin. 

The method of assessing and re- 
cording severity and stability of 
diabetes mellitus of children attend- 
ing the elinie at the St. Louis Chil- 
dren’s Hlospital rests upon the de- 
termination of the daily apparent 
metabolic glucose/insulin ratios, as 
pictured in Figs. 2 and 3. Many vears 
of experience with this method have 
demonstrated that almost all healthy 
well-regulated children, after a few 
vears of diabetes, will have G/I ratios 


With assistance from Mead Johnson 
& Company 

From the Department of Pediatrics, Wash- 
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between the low of 2 and the high of 


10, and remain remarkably constant 
for long periods provided that gly- 
cosuria is maintained at a level of no 
more than 5 per cent of the total avail- 
able glucose in the diet and provided 
also that infections, emotional upsets, 
and hypoglycemia are avoided and 
that exercise is not permitted to vary 
greatly from day to day without ap- 
propriate dietary or insulin adjust- 
ment 

Kive children were selected whose 
records indicated continued good con- 
trol, normal physieal status and 
erowth rate, and stabilized severity 
at the level of total or near-total 
diabetes on the standard diet whieh 
provided 15 per cent of the calories 
from protein, 35 per cent from earbo- 
hydrate, and the remainder, 50 per 
cent, from fat. 

To investigate whether or not ap- 
preciable amounts of fructose could 
be incorporated into and later removed 
from the diet with substitution of 
isocalori¢é amounts of glucose and 
sucrose without change in insulin re- 
quirements, new diets were constructed 
to provide as nearly as possible the 
following: 

15 per cent of total calories from natural 

proteins (chiefly meat, eggs, and milk) 

410 per cent of total calories from natural 

fats 

20 per cent of total calories from natural 

carbohydrates 

25 per cent of total calories from purified 


fructose, glucose, or sucrose. 
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EIGHT KNOWN PRIMARY AREAS OF DISTURBANCE OF CARBOHYDRATE METABOLISM 
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Total available glucose (TAG) was 
caleulated for each diet on the assump- 
tion that 100 per cent of all earbohy- 
date (natural food, fructose, glucose, 
sucrose) was potential glucose and that 
58_per cent of protein and 10 per cent 
of fat also were potential glucose. So 
far as possible, no changes were made 
in the child’s daily life other than the 
possible 


dietary changes. To avoid 


seasonal influences, dietary switches 
Data are 
tabulated in Tables I to V, inclusive, 


were made every few weeks. 


on a daily basis and graphed as ap- 
proximately weekly averages (Figs. 4 
to 10). 
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period, ratios varied between 8.7 and 
10, averaging 9.5.. Then two weeks on 
the glucose diet without change in in- 
sulin dosage showed ratios of 10. 
Switeh for two weeks to fructose gave 
very similar ratios, ranging from 9.5 
to 10.3 and averaging 9.9. Switches 
to sucrose for two weeks, then to 
glucose for a similar period, then back 
to sucrose, then to glucose, to sucrose, 
back to glucose, and finally again to 
fructose were attended by unchanged 
and remarkably constant ratios. 
Throughout the entire study period, 
control was good, and beeause some 
glycosuria was always present and no 
insulin reactions had oceurred, it seems 
reasonable to conelude that at no time 
was insulin administered in excess of 


METABOLIC GLUCOSE/INSULIN RATIO 
EQUALS 


TOTAL AVAILABLE GLUCOSE—URINARY GLUCOSE 
INSULIN 


Fig. 


CASE REPORTS 


CasE 1.- 
ll years 
studies. 
of dh, 


Andrew L. This boy was 
old at the time of these 
His diabetes began at the age 
late in 1945. After hospital 
admission for confirmation of diag- 
nosis and regulation in January, 1946, 
he showed early gain in tolerance 
which permitted him to go without in- 
sulin for several weeks in February, 
1946. Secondary loss of tolerance then 
was noted, with some fluctuation of 
severity from time to time. Control 
remained excellent, and physical 
progress was very good as demon- 
strated by his Wetzel Grid (Fig. 4, B). 

Prior to the present studies, he 
showed stabilization at a 7 to 9 ratio 


when on the standard diet vielding 
2,700 calories and 375 grams total 
available glucose. During the first 


week of study when sucrose supplied 
25 per cent of the total calories, the 
(i/I ratio remained steady and aver- 
aged = 9.1. After substitution of 
fructose for sucrose, over a three-week 





3. 


actual need. If the late results of 
fructose metabolism were such as to be 
without the need of insulin, the 
fructose diets could have been con- 
sidered as yielding 207 grams potential 
elueose instead of 375. The difference, 
168 grams, should then have allowed 
for reduction of approximately 16.8 
units of insulin since the apparent 
metabolic G/I ratio was 10. Instead, 
no reduction of insulin was possible, 
and the (i/I ratio, which, theoretically, 
could have inereased to approximately 
19.7, remained at 10. 

These very clear-cut results, there- 
fore, strongly suggest that dietary 
fructose cannot be substituted for 
glucose with any sparing of insulin re- 
quirement. 


Mildred G. 


Dee, 23, 


Case 2. This girl was 
born on 1939, being almost 
14 vears old at the time of the study. 
The first-born child in the family de- 
veloped diabetes at the age of 3. The 
second-born, a girl now 16, is non- 
diabetic. The patient, the third-born 
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child, developed diabetic symptoms in 
the fall of 1949 when nearing her tenth 
birthday. Hospital admission on Dee. 
20, 1949, established the diagnosis of 
diabetes mellitus of considerable 
severity but without ketosis or acidosis. 
During the two weeks of hospitaliza- 
tion required for her learning of our 
control method, her tolerance’ im- 
proved from a G/I ratio of 6 to one of 
10. Steady improvement of tolerance 
with decreasing insulin requirement 
was then noted, and in Mareh, 1950, 
she remained completely free of gly- 
cosuria for four days after insulin had 
heen discontinued. Secondary loss of 
tolerance then began and continued 
with some fluetuation until the early 
part of 1952 when G/I ratios of 4 and 
5 were observed. During this period, 
however, chronic but active respira- 
tory infection present, and im- 
provement of tolerance with G/I ratios 
of 8 to 10 followed recovery from in- 
feetion just prior to the study period. 
Iler over-all physical progress is shown 
on her Wetzel Grid (Fig. 5, B). At 
the time of this study, the standard 
diet called for 2,680 calories and 370 
grams total available glucose. 


was 


During the first study period, when 
sucrose furnished 25 per cent of the 
total calories, the daily ratios ranged 
from 8 to 11, averaging 10.1. Switeh 
to fructose showed ratios ranging from 
9.9 to 14.8, and averaging 11.7. Switeh 
to glucose was associated with de- 
clining ratios ranging from 4 to 9 and 
averaging 6.0. Switeh back to frue- 
tose, however, showed no regaining of 
tolerance, and the G/I ratios during 
this period ranged from 4.5 to 8.0 
and averaged 6.4. Switches then to 
suerose, to glucose. to fructose, to 
glueose, and finally back to sucrose 
were accompanied by very little 
fluetuation in ratio, which slowly de- 
clined and stabilized at approximately 
5 (Fie. 5, A). 

Here, again, except for a very short 
period during the first fructose diet, 
there was no suggestion that fructose 
could be used with a sparing of insulin. 


Case 3.—Merry G. This girl was 4 
vears old at the time of this study. 
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Her diabetic history was very unusual. 
She was said to have been in excellent 
health until 26 months of age when 
hospital admission in her home town 
was necessary because of rapid loss of 
consciousness. Diabetes mellitus was 
established as present, but some type 
of encephalopathy was suggested be- 
cause of continued unconsciousness for 
the next sixteen days, despite recovery 
from acidosis and freedom at least 
from persistent hypoglycemia. At the 
onset of her illness, a rash thought to 
resemble chicken pox had been noted, 
so that when she was transferred to 
the St. Louis Children’s Hospital after 
the first sixteen days of unconscious- 
ness, we felt that she might be suffer- 
ing from varicella encephalitis and 
brain injury the result of frequent 
hypoglyeemie episodes. Complete un- 
consciousness continued for four more 
weeks, during which nasal tube feed- 
ings were necessary. Examination re- 
vealed normal spinal fluid and x-ray 
of skull but a very abnormal EEG with 
the predominant pattern of irregular 
slow 3 to 6 per second activity of 
rather low voltage. A pneumoen- 
cephalogram showed slightly dilated 
ventricles with more air than normal 
in the subarachnoid spaces still present 
in puddles at the end of twenty-four 
hours. An x-ray diagnosis of cortical 
atrophy was made. 

Slow but steady improvement was 
noted after the first six weeks of ill- 
ness, but for a long time mentality 
remained at a very low level, and be- 
havioral difficulties were severe. Her 
physical progress was especially good 
as depicted in her Wetzel Grid (Fig. 
6, B), and she grew up to be a very 
attractive child, winning first place in 
a beauty contest when 2 vears 10 
months old and only six months after 
the beginning of her illness. To add 
to the confusion, she appeared in the 
outpatient department one day with 
typical chicken pox! Repeated EEG’s 
showed steady improvement, although 
a cerebral dysrhythmia remained, and 
the convulsive tendency, without 
necessarily a hypoglycemic component, 
required anticonvulsive medication, 
phenobarbital, and Dilantin. At the 
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age of 3, psychometric and psychologic 
studies showed her to be only slightly 
retarded in mental and emotional de 
ve lopment, 

The diabetic was that ol 
apparent stability at the 10 to 11 level 
on the standard diet vielding 1,303 eal- 
and 179 total available 
Beeause of the cerebral 


progress 


ores vTans 
vlucose 
dyvsrhythmia with convulsive tendeney, 
glucosuria Was permitted to a greater 
degree than usual in order that hypo 
elyeemia would not confuse the situa 
tion. The short period on sucrose Was 
associated with loss of toleranee which 


was not regained during the subse- 
quent period on fructose. Switches 
then to vlucose, back to fruetose, to 
sucrose, to elueose, to truetose, to 


glucose, to suerose, and finally back to 
fructose showed no significant changes 
in ratio. although toward the end of 


the study a period of slight improve- 


ment of toleranee was noted. Fig. 
6, cl. 
Ilere again insulin requirements 


were not reduced by utilization ot 
significant amounts of fruetose in the 
diet 


Cask 4.—Joe S. was 15 
vears old when this study was made. 
Ilis diabetes mellitus began at the 
age of 7. There was nothing at all un- 
usual about the diabetic course, which 
early recovery 
that allowed him to re- 
insulin and without 
first two months 


This boy 


was characterized by 
of tolerances 
main without 
glycosuria after the 
of regulation. Then secondary loss of 
tolerance, with some tendeney toward 
remission and exacerbation, was noted 
with final stability at a level thought 
consistent with total diabetes. Iix- 
cellent physical progress is shown by 
his Wetzel Grid (Fig. 7, B 

Prior to these studies he was on a 
standard diet of 3.207 calories with 
$444 grams of available and 
had shown stability with good regula- 
tion at the low 3to 3.8. No 
change in ratio followed the sucrose 
Switches to fructose, to glucose, 


glucose 
ratios of 


diet. 
hack to Trnuetose, to suerose, and hack 
consistent 


to fruetos showed no 


OF PEDIATRICS 


change in ratio and very little fluctua- 
tion. very great 
severity of this boy’s diabetes, the sub- 
stitution of glucose 
theoretically might 

units of insulin and 
ratio from 4 to 8, and the use of 
sucrose, 25 units, with improvement 
of G/L ratio from 4 to 6. So here 
again no insulin-sparing effeet by 
fructose could be demonstrated. (Fig. 


4, A.) 


Because of the 


fructose for 
have spared 50 
raised the G/I 


Case 5.—Donna W. This girl de- 
veloped the first diabetes 
mellitus at the age of 214 years, and 


signs of 


diagnosis was made when she was ad- 
mitted to the hospital two weeks later 
with severe acidosis and in eoma on 
Oet. 51, 1949. ILer subsequent diabetic 
course was that of initial amelioration 
of severity which allowed her to be 
without insulin for several weeks in 
December, 1949. without elveosuria. 
Secondary loss of toleranee then was 
noted with more than the usual degree 
of remission and exacerbation beeanse 
of frequent respiratory — infections. 
Iler physical however, was 
eood (Fig. 8, B). At the time of this 
study, although this 6-vear-old child 
had had diabetes for three and a half 
vears, she was the least severe of the 
group. On the standard diet vielding 
1,878 and 263 grams total 
available glucose, G/T ratios of 12 to 
16 were noted. Study started with 
the fruetose diet, and almost immedi- 
ately improvement of tolerance fol- 
lowed with reduction of insulin dosage 
to one-half the usual and a doubling 
of the G/T ratio from 12.8 to 25.9. 
Toward the end of the period, how- 
ever, some loss of tolerance oceurred 
which continued slowly throughout the 
following diet and the first 
week of the subsequent fructose diet, 
at the end of whieh the G/I ratio was 
11.0. With continuation of the frue- 
tose diet, there was noted improved 
tolerance for a while and then again 

throughout the following 
period. It was perhaps 
that the gain in tolerance 


progress, 


Ca lories 


olucose 


later loss 
elucose 
significant 


on the fruetose periods was not im- 
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mediate but delayed and quite gradual. 
Switch from the second glucose period 
to sucrose was without change. Switch 
back then to glucose was with slight 
loss of tolerance not regained by 
switch back again to sucrose. But 
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change to the third period of fructose 
diet again showed gain in tolerance, 
this time leading to a short period 
during which only 6 units of insulin 
daily were required. 


The G/I ratio on 


the best day was 42.6. Switch to a 
sucrose diet was attended by loss of 
tolerance again, with final ratios of 
about 9. Resumption of a fructose 
diet for now the fourth time was ae- 
companied by only a slight and short 
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10. 


improvement. Subsequent switches to 
glucose, to sucrose, back to fructose, 
to glucose, to fructose, to sucrose, to 
fructose, to suerose, to glucose, to 
sucrose, to fructose, tu sucrose, to 
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fructose, and finally to 
sucrose showed much less change and 


elucose, to 


were much less suggestive of improve- 
ment during the fructose diet periods. 

Kies. S41, 9, 10.) 

The over-all impression which we 
gained from this child was that we 
were gains and 
losses of tolerance, the results of re- 
curring respiratory infections, until 
finally the losses prevailed with ulti- 
mate stabilization at the usual low G/I 
ratio. It seems worthy of emphasis, 
however, that gains of tolerance oe- 
curred during the fructose periods, the 
explanation for which is not apparent 
at this time. The findings suggest 
that it might be of interest next to 
study the effeets of fructose in earlier 
and = milder capable of 
signifieant degrees and longer periods 


secing spontaneous 


eases, still 


of recovery of tolerance. 
SUMMARY AND CONCLUSIONS 
In order to determine whether frue- 


tose feeding would influence insulin 


OF PEDIATRICS 


requirement in diabetes mellitus, five 


children with severe diabetes were 


studied in regard to insulin § need 
under three interchangeable arrange- 
ments which eaused the diet to vary 
from a standard one to (1) one which 
permitted fructose to furnish 25 per 
cent of the total calories, (2) sucrose 
to be substituted in equal amounts for 
fructose, and (3) glucose to be 
similarly substituted. 

In four of the children, despite the 
varving diets, insulin dosage remained 
constant, and in them it was concluded 
that fructose exerted no insulin- 
sparing effect. In the fifth child, what 
at first seemed to be an insulin spar- 
ing effect, was eventually interpreted 
as spontaneous improvement of toler- 
ance often seen in the earlier stages of 


juvenile diabetes mellitus. 
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SIMULATING POLIOMYELITIS 


M.D. 


Mount VERNON, N. Y. 


HE seasonal incidence of anterior 


poliomyelitis coupled with a_ tre- 


mendous amount of publicity, both in 


and medieal cireles, has often 


placed the medical profession in the 


lay 


anomalous position of classifying every 
disorder of the musculoskeletal system 
as a potential case of poliomyelitis— 
particularly if there is an associated 
febrile During the 
months the situation reverts to normal, 


illness. winter 
so to speak, and a disability is diag- 
nosed on the basis of elinical findings 
supported by whatever laboratory data 
are without being under 
pressure to confirm or rule out a spe- 
cific disease entity, namely, poliomye- 


necessary 


litis. 

The problem is particularly difficult 
when children are involved, where one 
to the diagnosis of 


has to ‘‘defer’’ 


poliomyelitis onee the parents have 


raised the possibility. The history is 
often unreliable and it is difficult, at 
times, to establish a causal relationship 
between the constitutional manifesta- 
tions, if present, and the loeal findings. 
Apprehension on the part of the par- 
ents and anxiety on the part of the 
physician, often fully justified, may 
ead to premature hospitalization with- 
out the eustomary eareful evaluation 
of the clinical findings. Once the child 
is in a poliomyelitis ward, the major 


emphasis is on confirming a_ specific 


From the Department of Physical Medicine 
nd Rehabilitation, : 
‘ollege of 
Hospital, 


New York University 
Medicine, New York, and Grass- 
Y. 


inds Valhalla, N. 


diagnosis, poliomyelitis, rather than on 
an ‘‘unprejudiced’’ diagnostie work-up. 

The following are 
presented to illustrate the problem. 
They the 


common—a_ seasonal 


ease histories 


have following factors in 
incidence in a 
geographic area where poliomyelitis 
was prevalent and where the popula- 
tion and medical profession was ** polio 
conscious,’’ coincidental constitutional 
manifestations, and localized museulo- 
skeletal symptoms and signs. <A diag- 
nosis of poliomyelitis was considered 
tentatively in all the cases. 


CASE REPORTS 


Case 1.—A boy, aged 10 years, com- 
plained of severe backache preceded 
by fever and headache. The child 
presented the classical ‘‘tripod sign’”’ 


associated with severe spasm of the 
spine extensor muscles. There was 
no muscle weakness. Pain was not 


relieved by local heat applications. 
X-rays of the dorsolumbar spine re- 
vealed extensive osteoporosis with col- 
lapse of the vertebral bodies and 
widening of the intervertebral spaces. 
Further studies at Babies Hospital 
(service of Dr. Caffey) confirmed pre- 
sumptive diagnosis of leukemia, in an 
aleukemic phase with extensive skeletal 
involvement. (Fig. 1.) 


Cask 2.—A boy, aged 12 vears, a 
typical mongoloid, complained of 
severe pain in the left thigh radiating 
to the knee with hamstring spasm and 
a pronounced limp. Previously he had 
had a mild upper respiratory infee- 
tion. There was considerable spasm 
in the left hip with marked limitation 
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of internal rotation and abduction. 
There was no muscle weakness. X-rays 
of the left hip revealed a transcervieal 
fracture of the femur with impaction 
suggestive of an insufficieney fracture. 


(Fig. 2. 


Case 3.—A boy aged 5 vears, com- 
plained of mi pain associated with 
stiffness. Tic symptoms were preceded 
for several days by a low-grade fever. 
There was a questionable history of 


Fig. 1 Case 1. Leukemia with skeletal 
trauma. He presented marked limita- 
tion of flexion and rotation of the 
cervical spine and would not sit up. 
X-rays of the cervieal spine revealed 
a minimal subluxation of C, on Cs. 
(Fig. 3. The neck subsided 
after twenty-four hours of bed rest. 
There was no muscle weakness noted. 


(‘ask 4.—A girl, aged 10 vears, had a 
rather sudden onset of pain in the left 


spasm 


leg without any trauma. The pain was 
preceded for several days by upper 
respiratory manifestations. She walked 
with a mild limp. External rotation 
in the left hip was restricted and pain- 
ful. There was a mild atrophy of the 
thigh without any muscle weakness. 
X-rays of the left hip revealed an 
early epiphyseal separation (slipping). 

Case 5.—A boy, aged 8 years, had 
awakened with pain in the right leg. 





involvement. (Courtesy Dr. J. Caffey.) 


There had been no injury. The pain 
was preceded for several days by 
malaise. There were questionable 
gastrointestinal manifestations. The 
diagnosis was poliomyelitis and the 
child was treated at home with hot 
packs and bed rest by the family phy- 


sician. He remained inactive for sev- 
eral weeks following whieh he was 
ambulated. Subsequently, a progres- 
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sive limp was noted. On initial ex- 
amination, he presented a_ positive 
Trendelenburg on testing the right hip 
and walked with a marked limp. In- 
ternal rotation was somewhat restrict- 


= hah 


ed. There was generalized atrophy 
of the entire right lég with a 4% inch 
shortening. However, there was no 
weakness in any specific muscle group. 
X-rays of the right hip revealed an 
arly aseptic necrosis of the femoral 
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head (Perthes’) with slight broaden- 
ing of the femoral neck and minimal 
fragmentation of the head (Fig. 4). 
The diagnosis, questioned initially, was 
subsequently confirmed by films taken 


Fig. 2.—Case 2. Fracture of neck of femur. 


at a later date, showing definite pro- 
gression of the destructive changes. 


(Fig. 5.) 


Case 6.—A boy, aged 6 years, had 
pain and weakness of the right arm, 
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Fig. 3 Case 3. Subluxation of C.-C 
Fig ! 
Fiz 
Figs. 4 and 5.—Case 5. Perthes’ disease of right hip. ‘ 
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of three weeks’ duration, associated 
with malaise and lethargy. The child 
was hospitalized at Grasslands Hospi- 
tal, Valhalla, N. Y. On admission 
there was some hamstring spasm noted 
bilaterally. He had rather diffuse 
weakness in the right upper extremity. 
Spinal tap was negative. The paresis 
improved considerably over a period 
of two weeks. However, he developed 
severe neck spasm and pain followed 
by neurological changes suggesting a 
cervical cord lesion, including areflexia 
in the upper extremities and elonus 
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Case 7.—A girl, aged 11 years, had 
severe pain in the anterior and _ pos- 
terior neck associated with inability to 
flex the head against gravity. There 
was a low-grade fever for several days 
with upper respiratory manifestations. 
The child was unable to sit up because 
of severe pain and the neck was 
splinted in extension. There was no 
muscle weakness. X-rays of the chest 
and sternum revealed a_ generalized 
osteoporosis of the manubrium sug- 
gestive of an early aseptic necrosis. 
The patient had been playing a large- 





Sarcoma 
Babinski signs in the 
He then developed 
a quadraparesis. X-rays of the cer- 
vical spine revealed destructive 
changes in the lateral mass of the sixth 
cervical vertebra on the right, extend- 
ing into the spinous process but not in- 
volving the vertebral body (Fig. 6). 
Exploratory surgery performed by Dr. 
Wingebach revealed an invading lesion 
with pathological diagnosis of Ewing's 
neuroblastoma. The ham- 
was due to meningeal 


and bilateral 
lower extremities. 


sarcoma 
string 


or 


**spasm”’ 


irritation and inereased with progres- 
sion of the disease. 





cervical 


involving 


spine. 


sized accordion for some time and was 
accustomed to balancing the upper end 
of the instrument against the upper 
chest wall. <All the symptoms sub- 
sided after a few days’ rest and loca! 
heat applications. 


DISCUSSION 


The case material presented indicates 
some of the diagnostic problems en- 
countered in children with museulo- 
skeletal symptoms where poliomyelitis 


might be entertained as a possible diag- 














nosis. Trauma should always be con- 


sidered despite a negative history. 
Swinging from a tree limb is a familiar 
seasonal pastime and may give rise to 
a transient palsy involving the bra- 
chial plexus roots. A traumatic teno- 
synovitis of the hip, particularly when 
associated with a coincidental fever 
due to a respiratory or gastrointestinal 
infection (as is commonly seen in 
summer camps), may be very mislead- 
ing. Pain with splinting of an ex- 
tremity should not be confused with 
weakness or muscle spasm. In other 
instances, fever may be directly as- 
sociated with the disability as in tuber- 
culosis or synovitis (coxitis) of the hip 
joint. 

There were no neurological findings 


in any of the above cases except Case 
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6. While muscle spasm and pain were 
present, in some instances atrophy and 
even shortening of the extremity, there 
was no specifie muscle weakness noted 
(except Case 6). The character of the 
pain was generally more localized than 
one would expect in an early case of 
poliomyelitis. Referred pain and 
splinting from a hip or spine disability 
may give rise to confusing symptoms 
and findings. Muscle spasm is_ not 
necessarily confined to poliomyelitis. 


SUMMARY 

The association of a fever and con- 
stitutional manifestations with loeal- 
ized musculoskeletal findings, oeceur- 
ring particularly during the ‘‘polio 
season,’’ should not be sufficient evi- 
dence for a presumptive diagnosis of 
poliomyelitis in children. 
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VARIABILITY OF THE POTENCY OF PERTUSSIS VACCINE 





IN RELATION TO THE NUMBER OF BACTERIA 


MARGARET PitTMAN, PH.D. 
BETHESDA, Mp. 


CCORDING to the Biologics Con- 
A trol Law of the United States, 
each lot of pertussis vaccine prepared 
under meet the govern- 
ment standard of potency and be re- 
National Institutes of 

The first standard of 


license must 
leased by the 
Ilealth (NIE). 
potency for this vaccine became effeec- 
tive Jan. 1, 1949. 

In this paper will be presented an 


analysis of the potency of a large 
number of lots of pertussis vaccine re- 
cently released. The findings show the 
fallacy of the use of numbers of bae- 
teria to measure the protective dose 
for human immunization and the rea- 
son the method of determining the po- 
tency of pertussis vaccine was changed 
bacteria to 


from evaluation of the 


evaluation of the total human immu- 
nizing dose without regard to the num- 
ber of bacteria per dose provided the 
number does not exeeed a maximum 
limit.* 

From the beginning of the use of 
pertussis vaccine, the dosage was meas- 
ured in numbers of bacteria. The num- 
hers reported to have afforded substan- 
child 
widely (see review by Lapin*). They 
ranged from 22,000 million to 140,000 
million for plain bacterial suspensions 
20,000 million to 60,000 million 


tial protection to the varied 


and 


From the Laboratory of Biologics Control, 
National Microbiological Institute, National 
Institutes of Health, Public Health Service, 
United States Department of Health, Educa- 
tion, and Welfare. 

Presented in part before the Sixth Inter- 
national Congress of Microbiology, Rome, 
Italy, Sept. 9, 1953. 








for precipitated bacterial suspensions. 
On the other hand, some vaecines were 
reported to be of little or no protective 
value.* * ¢ 

Difference in potency of the bacteria 
in the vaccines was no doubt an impor- 
tant factor in the results obtained and 
the lack of agreement on the number 
of baeteria which should be used for 
The extent of the 
existed can be 


effective protection. 
differences that 
appreciated from the unpublished ob- 


once 


servations made by the author in 1945 
and 1946 on from fourteen 
manufacturers in the United States. 
As determined by the intracerebral 
mouse protective test, the bacteria in 


vaccines 


vaccines from three manufacturers had 
no detectable potency, and differences 
as much as tenfold existed between the 
potency of bacteria with demonstrable 
activity in from the 
same and different manufacturers. Re- 
cent field trials in England have shown 
a lack of correlation between protec- 
tion of children and numbers of bac- 
teria per immunization Two 
vaccines containing only 60,000 million 
bacteria afforded significantly better 
protection than one (plain) containing 
90,000 million and two (alum-precipi- 
tated) containing 100,000 million and 
112,000 million, respectively.’ 

General improvement in the potency 
United 
States followed the distribution of an 
outline of an intracerebral mouse pro- 
tective test to the 


lots of vaccine 


dose. 


of pertussis vaccine in the 


manufacturers in 
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January, 1946.°* This test was adopted 
later as the official test.' By the time 
the minimum requirements became ef- 
fective three vears later, all but one of 
the manufacturers were producing vac- 
cines of the required potency. Poteney 
was considered satisfactory if in the 
mouse test the number of bacteria in 
the median effeetive dose (ED,,) did 
not exceed the number in the EDs, of 
the reference vaccine, that is, the po- 
tency of the bacteria was measured, 
but unfortunately without regard to 
the number in the total human dose 
which ranged from 30,000 million to 
100,000 million. Another faetor which 
contributed to variations in potency of 
the human dose was that, although the 
hacteria in all vaccines met the re- 
quired potency, the bacteria in some 
ranged up to as much as four times 
more potent than in other vaccines. 
The actual extent of variation that 
prevailed reeently is shown in this 


paper. 
MATERIALS AND METHODS 


The data on the 878 lots 


of vaecines containing antigen for im- 


Via ( ine Ss. 


munization against pertussis and _ re- 
leased by the National Institutes of 
Ilealth during the twenty-seven-month 
1951, to April 6, 
There were 520 


period from Jan. 1, 
1953, were reviewed. 
lots of final vaeceines finished for dis- 
tribution and 358 lots of concentrated 
bacterial suspensions, intended for in- 


corporation in final lots. Fourteen of 


In this test each mouse is given a single 
injection of vaccine Two injections were 
used in the study reported by Kendrick and 
associates in 1947 (Am. J. Pub. Health 37: 
803, 1947); one injection was used in a later 
report (Am. J. Pub. Health 39:179, 1949) 

The principle of the test grew out of the 
results of preliminary work by Dr. J. F. 


Norton in which he made use of the previous 
experience with A tuphosa of Norton anid 
Dingle (Am. J. Pub. Health 25:609, 1935). 
There was interchange of information between 
Drs. Norton, Kendrick, and Pittman during 


the development of the NIH test under the 
lirection of the latter. 
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the final lots and 111 of the concen- 
trates were rejected for inclusion in 
this study; the former had not been 
tested against the reference vaccine, 
Lot No. 4, used in common with the 
other lots, and the latter were not used 
in final lots released during the twenty- 
seven-month period. The remaining 
247 lots of the concentrates were used 
in a part of the final lots from seven 
manufacturers; one to seven were used 
in a single final lot. The poteney of 
the final lot was caleulated from the 
proportional amount of each coneen- 
trate added, or an average value was 
taken if the proportional amount of 
each was not given. 

The vaccines contained pertussis 
bacteria alone, or in combination, with 
diphtheria toxoid or diphtheria and 
tetanus toxoids and each without or 
with a precipitating or an adsorbing 
mineral adjuvant 
num sulfate, aluminum hydroxide, or 


(potassium alumi- 


aluminum phosphate). The number 
of lots of each product are given in 
Table I. 

The U.S. Standard Pertussis Vac- 
cine.—The reference pertussis vaccine, 
Lot No. 4, which had been used in the 
protection test of each lot of vaccine 
under consideration, was recently 
adopted as the United States standard. 
According to the best information 
available, the total dose of a vaeeine 
equivalent in poteney to that of 96,000 
million bacteria of the standard would 
he adequate to afford significant pro- 
tection to a ehild. To this number of 
bacteria of the standard was assigned 
arbitrarily a value of 12 protective 
units. The number 12 was selected so 
that no matter whether there were two, 
three, or four single injection doses in 
the total dose, the unit value of each 
could be expressed by a whole number. 
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Potency Evaluation of the Vaccines. 

The poteney of the total human im- 
munizing dose of each lot was ealeu- 
lated from the manufacturer’s infor- 
mation on the number of bacteria ree- 
ommended per total dose and the rela- 
tive mouse protective activity of the 
bacteria in the vaecine and the refer- 
ence (standard). 

The bacterial count per total dose 
had been estimated by comparing the 
bacterial suspension not later than 
four weeks after harvest with the Na- 
tional Institutes of Health opacity 
standard. It has been suggested that 
a vaccine labeled as containing a speci- 
fied number actually may have a 
smaller number.® The standard was 
originally adjusted to the opacity of 
aged vaceines on which direct counts 
of 10,000 million had been made, but 
the opacity of the bacterial suspensions 
for vaccines is determined before 
aging. 

The intracerebral mouse protective 
test as described in Minimum Require- 
ments: Pertussis Vaccine dated Mareh 
25, 1948' was used to determine the 
number of bacteria required to protect 
50 per cent of the mice (ED;.) in 
relation to the number required for 
the reference vaccine. Thirteen of the 
manufacturers used the same number 
of bacteria per dose in the protective 
test: 1,500-, 300-, and 60 million. The 
other three used doses of 800-, 200-, 
and 50 million; 2,000-, 500-, and 125 
million; and 3,000-, 600-, and 120 mil- 
lion, respectively. Sixteen mice usu- 
ally were used per dose. The EDs» 
was calculated by the Wilson-Worces- 
ter method.*° "*° The formula for 
ealeulating the number of protective 
units per total immunizing dose fol- 


lows: 





ED, of standard No. of bacteria per total 


dose of vaccine 
ED, of vaccine No. of bacteria in one 
unit of standard (8x 109) 


Lots of vaecines containing 12 units 
per total dose were considered as hav- 
ing desirable and acceptable potency; 
however, because of the rather large 
probability of error of the mouse test, 
lower and upper limits of 9.6 and 24 
units were set for the results obtained 
on one test.* 

RESULTS 

The Unit Value of the Vaccines.— 
The caleulated unit value of the total 
human immunizing dose of the per- 
tussis component in the 506 final lots 
of vaccines are summarized in Table I. 
The values that were obtained from 
tests with one standard deviation 
limits within 56 and 178 per cent were 
separated from those obtained from so- 
called poor tests with wider limits. 
There was no detectable effect of the 
toxoids on the potency of the pertussis 
component. In the upper half of 
Table I it is shown that the plain vae- 
c¢ines as a whole had higher values 
than the precipitated ones and also 
that more lots had values in the ae- 
ceptable range of 9.6 and 24 units. Of 
the lots of plain vaccines, 60.4 per cent 
had values within this range, while, of 
the precipitated ones, 52.8 per cent of 
those tested after the addition of the 
precipitant and 33.3 per cent of those 
tested before the addition of the pre- 
cipitant had values within the same 
range. <A _ difference in values ob- 
tained with and without the benefit of 
a precipitant would be expected; data 
on the influence of a_ precipitating 
reagent on the mouse protective value 
will be presented later in this paper. 





*The limits of 8.0 and 36 units were set in 
Amendment No. 2 (July 3, 1953) of Minimum 
Reauirements: Pertussis Vaccine, First Re- 
vision (Oct. 31, 1952). 
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In the lower half of the table, where 
the standard deviation limits of the 
tests were outside 56 and 178 per cent, 
it is shown that a mueh larger per- 
centage of the lots in each of the three 
preparation groups had values above 
24 units than in the upper half of the 
table. This suggests that the poor tests 
submitted tended to give false high 
unit values. Tests indicating low po- 
teney would have been rejected before 
submission. The eighty-two lots with 
poor tests are not included in the anal- 
yses given in the remaining part of the 
paper. 


omitted because there was only one lot 
of each of four and the tests of the lots 
of the fifth were poor. The given 
value for each product represents the 
average value of all of the lots of a 
manufacturer’s product. The number 
of lots per product in Fig. 1 ranged 
from 2 to 22. The unitage of a prod- 
uct obtained by averaging the individ- 
ual lot values has a much narrower 
limit of probable variation than the 
single lot values. Measurement of the 
real value of the produet is ap- 
proached. In Fig. 1, it may be seen 
that products containing the same 


TABLE If. THE UNIT VALUE OF THE PLAIN VACCINES ACCORDING TO THE NUMBER OF BACTERIA 
Per Tota DOSE 


NO, OF BACTERIA IN 


“NUMBER OF LOTS | 





UNIT VALUE 


PERCENTAGE OF LOTS 
UNIT VALUE 


TOTAL DOSE x 109 <96 | 9624 | S24 | TOTAL <9.6 9.6-24 | >24 
60 ;. ..h—<CtrSSUmtCCr 21.6 62.2 16.2 
75 2 27 7 36 5.6 75.0 19.4 
80 2 7 6 15 
82.5 14 6 20 5 5.7 60.0 34.3 
90 12 15 27) 
100 1 3 4 \ 41.9 58.1 





Evaluation of the Plain Vaccines 
According to the Number of Bacteria 
Per Human Dose.—In Table II is 
given a compilation of the values of all 
of the lots of the plain vaecine prod- 
ucts according to the number of bae- 
teria per total dose. As the number of 
bacteria increases the number of lots 
with values below 9.6 decreases and the 
number with values above 24 increases. 
The group containing 75,000 million 
per dose had the highest percentage 
that fell between 9.6 and 24 units. It 
is obvious, however, that potency was 
not necessarily correlated with the 
number of bacteria present. This is 


more evident in Fig. 1, which gives the 
evaluation of the different products 
according to the producer. There were 
twenty-nine products, but five were 


number of bacteria per total dose 
varied considerably in potency. With- 
in the respective dosage groups the 
differences were 2.5, 2.1, 1.6, and 2.3 
fold. Viewed as a whole, potency in- 
creased with increase in number of 
bacteria; the greatest over-all differ- 
ence was 4.5 fold. Two products, how- 
ever, containing 60,000 million ex- 
ceeded one containing 90,000 million, 
and one of the former exceeded seven 
others that had 75,000 million or more 
bacteria per dose. 

It is worthy to note that the potency 
of all but two of the plain products 
might be considered adequate to af- 
ford significant 
other hand, the potency of eight prod- 
ucts might be considered to be exces- 


protection. On the 


sively high. 
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Evaluation of the Precipitated Vac- 


cines According to the Number of Bac- 
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teria Per Human Dose.—In Table III, the precipitar 


the lots of all of the precipitated vae- 


it. In contrast 


POTENCY OF PLAIN VACCINES PER TOTAL DOSE 
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cine products are grouped according ucts, potency 
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dose. 





' 

' 

! 

! 

! 

' 

1 

~~ 
L 





to 


basis of whether the test of the lot was 
done after or before the addition of 


the 


observation made on the plain prod- 


showed practically no 


number of bacteria per total tendency to be in direct relation to the 
From 


The values are separated on the number of bacteria per dose. 
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the final-vaecine tests, the highest dose 
vroup had a larger percentage of lots 
with values below 9.6 units than the 
lowest dose group. The largest per- 
centage of lots with values between 9.6 
and 24 units was in the 30,000 million 
dose group. Ineonsistencies between 
poteney and numbers of bacteria were 
also found in the concentrate-tested 
portion of the precipitated vaccines. 
The average potency of lots of each 
manufacturer's precipitated product is 
shown in Fig. 2. Eleven single lot 
products were omitted. As in the 
table, the values are divided on the 
hasis of tests made on the lots of the 
products before or after precipitation. 


TABLE ITT, 


NO. OF BAC 
FINAL VACCINE 


TESTS MADE ON 
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Its value of 8.1 units was obtained 
from the average of tests of seven lots. 
The potency of only one product ex- 
ceeded 24 units. 
tency variation was 5.1 fold. 


The extreme in po- 


It is difficult to assess the value of 
the products that were tested before 
the addition of the precipitant. It is 
believed, however, that if they had had 
the benefit of the potentiating action 
of an adjuvant as will be shown in the 
next section, the values would have 
been at least equal to and some better 
than those of part of the products 
tested after precipitation. The ex- 
treme in potency variation was 3.4 
fold. 


THE UNIT VALVE OF THE PRECIPITATED VACCINES ACCORDING TO THE NUMBER OF 
BACTERIA PER 


TOTAL DOSE 


j 
| CONCENTRATE 


TERIA IN = camel = . 
TOTAL NO. OF PER CENT OF LOTS NO. OF PER CENT OF LOTS 
DOSE x 109 OTs <9.6 | 9.6-24 >24 LOTS <9.6 96-24 >24 

30 59 27.1 62.7 10.2 29 75.9 20.7 3.4 
37.5 to 40.5 27 $8.1 37.0 14.8 32 90.6 9.4 0.0 
1 to 60 73 15.2 50.7 4.1 72 52.7 $5.8 1.4 


The former products came from eight 
latter from 
Again it 


manufacturers and the 
seven other manufacturers. 
is shown that potency was not in direct 
relation to the number of bacteria 
present. A difference of fourfold was 
found in the 30,000 million dosage 
group of the products tested after pre- 
cipitation. Two products in this group 
were more potent than eleven others 
that contained more bacteria; only one 
product, containing 40,000 million, ex- 
ceeded them. It should be mentioned 
parenthetieally that in the protective 
tests of lots of these two products, 
lower doses were used than in the tests 
of the other products. One of the 
three products that had values below 
9.6 eontained 45,000 million bacteria. 





The Influence of Precipitants on the 
Protective Activity of Pertussis Vac- 
cine for Mice.—There were twenty-two 
lots of vaccine from six manufacturers 
that were tested for potency before and 
after the addition of the precipitant. 
The tests were performed under widely 
varying conditions. At no time were 
the plain concentrate and the precipi- 
tated suspension of a lot tested simul- 
taneously. In some instances, the con- 
centrate was tested by the manufaec- 
turer and the final vaccine by the Na- 
tional Institutes of Health. In other 
instances, the manufacturer tested the 
final vaccine for purpose of redating, 
in which case more than one vear had 
elapsed between the two tests. In spite 
of these variables, there was a signifi- 











cant increase in the protective activity 
after the addition of the precipitant. 
The caleulated unit values of each lot 
based on the test before and after pre- 
cipitation are given in Table IV. The 
average increase for the twenty-two 
lots was 7.3 + 1.75 units, or 68.5 per 
cent. 

Comparative tests carried out under 
more favorable circumstances must be 
undertaken before a definite amount 
of potentiation can be ascribed to a 
mineral adjuvant. Nevertheless, there 
is no assurance that any value obtained 
will necessarily hold true for human 
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lots given in Table IV. Before pre 
cipitation the range was from 2.7 t 
19.7 units, a sevenfold difference, and 
after precipitation from 3.8 to 32.7 
units, an eightfold difference. 

The Influence of Repeated Tests on 
the Acceptance and Rejection of Vac 
cines.—Since the mouse test has a 
rather large probability of error, a 
question naturally arises in regard to 
the aeceptance of vaccines that are too 
low or too high in poteney and the re- 
jection of good vaccines, when total 
dose values that fall between 9.6 and 
24 units are accepted for the designa- 


TABLE LV. Tue IN@LUENCE OF A PRECIPITANT ON THE MOUSE PROTECTIVE ACTIVITY OF 
PERTUSSIS VACCINES 


UNITS 


SERIAI SERIAL | 


LOT NO. | BEFORE* AFTER” DIFF.|LOT NO.| BEFORE 


} 


l 6.5 9.6 3.1 9 6.5 
2 8.2 12.8 +.6 10 7.4 
3 12.9 11.6 1.3 11 3.5 
{ 19.0 o.0 10.0 12 3.8 
5 2.7 5.9 3.2 13 31s 
6 5.5 2.2 6.7 14 4. 
7 11.8 32.7 20.9 15 9. 
Ss 8,2 17.4 9.2 16 7 


SE- 
| RIAL 
UNITS | Lor UNITS 
AFTER DIFF. NO, BEFORE AFTER DIFF, 
20.4 13.9 | 17 5.0 23.7 18.7 
98.6 21.2 | 18 6.4 7.8 1.4 
38 0.3 | 19 6.7 18.0¢ 11.3 
8.1 4.3 20 9.3 19.4 10.1 
45.5+ 13.6 | 21 9 42.5t 60.7t 18.2 
10.3 5.9 | 22 19.7 23.7 4.0 
3.9 5.6 | Av. 10.8 18.2 7.3+1.75 
14.3 7.0 


*Before and after the addition of the precipitant. 
fOne standard deviation limits exceeded 56and 178 per cent. 


tAverage of two tests. 


beings. Correlation of mouse-measured 
potentiation with potentiation for the 
child must await properly designed 
epidemiological studies with vaccines 
of accurately evaluated mouse protec- 
tive activities. 

It should be mentioned here that the 
slope of the curve of the mouse re- 
sponse to a precipitated vaccine is 
sometimes flatter than to the plain vae- 
cines, and greater variability occurs. 
Slower adsorption of the antigen and 
slower elimination of toxie substances 
have been considered as possible inter- 
fering factors. 

It is of interest to note the difference 


in the range of potency of the different 





tion of 12 units. The influence of 
replica tests on the acceptance and re- 
jection of vaecines is therefore of spe- 
cial interest. Data on some lots of vae- 
cines under consideration in this paper 
are given in Tables V and VI. In 
Table V is given the evaluation of 124 
lots on the basis of duplicate tests. 
Each lot met the minimum require- 
ments for poteney then in effect. The 
values in Table V, however, are given 
as acceptable if they fell between 9.6 
and 24 units and rejective if outside 
these limits. The acceptable or reject- 
able status of seventy-one of the 124 
lots (57.3 per cent) were the same on 
each test; thirty-three lots that had re- 
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ectable values on one test had accept- 
le average values, and twenty lots 

16.1 per cent) that had acceptable 
values on one test had rejectable aver- 
age values. 

There were very little data available 
where there had been three or more 
tests on a lot. One manufacturer pre- 
pared large lots of concentrates, and 
the same concentrate was used in sev- 
eral final lots. The tests on final lots 


TABLE V, THE INFLUENCE OF TWO TESTS ON 
| | we | 
| no, |__18T TEST 
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trate, would be an acceptable value. 
Two tests of Lot D, with a rejectable 
average, gave acceptable values; only 
if these two of the four values were 
averaged would an acceptable average 
be obtained. All test values of Lot E 
were rejectable. 

From the data presented, it is shown 
that the use of duplicate tests de- 
creases the chances of accepting poor 


THE ACCEPTANCE AND REJECTION OF VACCINES 





























Proportion of lots not affected by average value 
Proportion of lots increased in acceptance 
Proportion of lots increased in rejection 


2ND TEST AVERAGES NO 
TEST MADE | OF A | R A | R A mi R a CHANGE |INCREASE 
BY | Lors |9.6-24|<9.6 | >24|9.6-24|/<9.6 | >24/}9.6-24|<9.6| >24] A | R A|kR 
Manufae 44 18 17 9 29 9 6 29 9 6 13 «8 16 7 
turers 
NIH 10 3 7 2 7 1 2 7 1 1 6 1 2 
Manufae ) 
turers . 70 22 35 13 29 32 9 29 32 9 13 30 16 11 
NIH J 
Totals 124 43 59 22 60 48 16 60 48 16 27 Ae 33. C20 
\ Acceptable. 
R Rejectable. 


71/124 = 57.3 per cent. 
33/124 = 26.6 per cent. 
20/124 = 16.1 per cent. 


TABLE VI. MULTIPLE TEST EVALUATION OF VACCINES 














UNIT VALUE OF LOTS CONTAINING 





SAMECONCENTRATE  —> 





NUMBER OF 


CONCENTRATE LOT 





FINAL LOTS A | B 
1 8.0 6.8 
2 15.7 18.1 
3 16.8 19.7 
4 19.4 
Average 15.0 


containing a common concentrate could 
be considered as multiple tests on a 
single lot of concentrate. Values of 
final vaeeines in which five concen- 
trates were used are given in Table VI. 
lhe average values of three concen- 
rates were acceptable and of two re- 
ectable. One test of each of the for- 
ner has a rejectable value; but this 
alue, if averaged with any one of the 
ither values for the respective concen- 


19 





a et ee Gee ee oes 
5.7 5.1 3.8 
13.6 8.3 6.8 
19.0 10.2 73 

a 1038 __ 
12.8 8.5 6.5 


vaccines and of rejecting good vac- 
eines. In the five examples given, the 
use of three or four tests did not alter 
the status of the vaccine that would 
have been obtained with the average 
of any two tests, except in one in- 
stance. The chances of accepting vac- 
cines of potency just below the lower 
limit are decreased with the use of 
more than two tests. Since multiple 
tests increase the precision of meas- 














urement, it might be advisable not to 


accept a vaccine with an average 
value on the lower limit of 9.6 units 


per total dose. 


DISCUSSION 

The analysis given in this paper 
shows that, since the introduction of 
a laboratory test for potency in 1946, 
there has been much improvement in 
the mouse protective activity of per- 
tussis vaccine; nevertheless, wide dif- 
ferences in the potency of the total 
dose intended for human immuniza- 
tion and measured in numbers of bae- 
teria were still prevalent up to the 
early part of 1953. These differences 
attributable solely to the 
The ex- 


were not 
number of bacteria per dose. 
isting differences prompted a change 
in potency requirements based on the 
value of the total human dose instead 
of the bacteria ineorporated in the 
vaccine. The revision printed on Oct. 
51, 1952,° to be effective May 1, 1953, 
1953. Be- 


cause of the probable error of the test, 


went into effect Aug. 1, 


some differences will continue to exist 
hut within narrower limits. Originally 
the limits of 9.6 and 24 units were set 
for the value obtained in one test for 
a vaccine that could be accepted as 
having 12 units per total dose. An 
amendment changed the limits to 8.0 
and 56 units. This was done because 
of the greater variations that occurred 
in potency tests of precipitated vac- 
cines. From the data given here, it 
is evident that the majority of the lots 
of vaecines released under the old re- 
quirement had values within the nar- 
It is therefore reason- 
able to suggest that as testing is im- 


rower limits. 


proved fewer and fewer lots of vae- 


cines will have values outside the 


narrower range. 
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The potencies of the product: 
which present a more precise evalua 
tion of the human immunizing dos« 
than the individual lots 


shows the marked differences that 


values of 


were existing between the products 
having either the same or different 
numbers of bacteria. Differences 
which ranged up to fourfold in prod 
ucts having the same number of bac- 
teria suggest that there is need for 
more information on how to produce 
a vaccine with maximum potency per 
bacterial cell. 

It seems definite that the larger 
numbers of bacteria formerly recom- 
mended for human immunization are 
With the plain 
produets there were eight of twenty- 
four that had values greater than 24 


no longer indicated. 


units. These as well as others should 
have provided at least 12 units in 
doses of 60,000 million bacteria or less. 
On the other hand, three of five pro- 
ducts containing 60,000 million had 
less than 12 units per dose, two con- 
taining 75,000 million had no more 
than 13 units, and even one contain- 
ing 90,000 million had no more than 
16 units. 

The vaccines containing a mineral 
adjuvant were more difficult to evalu- 
ate than the plain ones; some were 
tested before the addition of the ad- 
juvant. It was found that for the 
mouse the adjuvants increased the 
protective activity by about 70 per 
cent. The comparative tests were not 
performed under the most desirable 
circumstances. In some _ instances 
there was no potentiation ; this may or 
may not have been due to variability 
of the test. Testing of a precipitated 
vaccine is complicated by the fact that 
a plain vaccine is used for reference 
and the slope of the response curves 
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re not always parallel. Nevertheless, 


ihe use of a precipitated reference 
accine has not seemed practical. 
rhree adjuvants, each in varying 


amounts, are in use. As a whole, the 
precipitated vaccines were lower in 
unitage than the plain products. 
There is no available information on 
the relative protentiation of the adju- 
vants in mice and in children. Re- 
evaluation of the benefits that chil- 
dren derive from the use of mineral 
adjuvants with pertussis vaccine is 
It has been shown that per- 
tussis vaccine inereases the efficacy 
of diphtheria toxoid in guinea pigs’ 
and that the potentiation is as great 
as when aluminum phosphate is used.'* 
Substantial protection against pertus- 
adjuvants.” '* Sako and associates’ 
showed that very young infants could 
be effectively immunized with an alum- 
precipitated vaecine. It is not known 
what would be the difference in re- 
sponse to vaecines with and without 
an adjuvant but of the same potency. 


needed. 


Besides reducing the wide differ- 
ences in the potency of the human 
dose, the limitation in the unitage of a 
vaccine should tend to reduce the un- 
toward reactions that sometimes fol- 
low both primary and booster injec- 
There are indications 
that poteney and reactive factors in 
pertussis vaccine may be correlated 
but not necessarily interrelated. A 
coneomitant loss in dermonecrotie tox- 


tions. some 


icity and mouse protective activity 
Reactions in chil- 
dren, probably not 
caused by this toxie factor, as the 
vaecines when released do not cause 
This toxin 
might play a role if improperly aged 
vue- 
eines recently reported to be under 


has been reported.® 


however, are 


dermonecrosis in rabbits. 


suspensions or living bacterial 
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investigation’® were used. The inci- 
dence of reactions from booster doses 
has been greater than that from pri- 
mary immunization injections. The 
use of vaccines with measured po- 
tency should be helpful in determin- 
ing the amount of vaccine that is 
needed for booster immunization. It 
has been customary to use one single 
injection dose. As now distributed, 
single doses of different products con- 
tain 3, 4, or 6 units, respectively. 
Volk, Top, obtained 
serological stimulus and a decrease in 


and Bunney™ 
reactions with the use of one-half of 
a single injection dose. The question 
arises: what was the unitage of the 
vaccine used? 

Finally, the use of units to express 
the potency of a vaccine will facilitate 
the evaluation of bacterial fraction 
Two methods of partial 


20 


vaccines. 
purification have been published.’* 

As newer knowledge becomes avail- 
able it is hoped that further steps may 
be taken toward the goal of adequate 
protection untoward reac- 
tions. 


without 


SUMMARY AND CONCLUSIONS 


An evaluation of many lots of per- 
tussis vaccine recently released by 
the National Institutes of Health has 
shown wide differences in the labora- 
tory-evaluated potency of the total 
human immunizing dose. The number 
of bacteria per total dose ranged from 
60,000- to 100,000 million for the plain 
saline suspensions and _ 30,000- to 
60,000 million for the precipitated sus- 
pensions, but potency was not neces- 
sarily correlated with the number of 
bacteria Products contain- 
ing the bacteria 
showed differences as great as four- 
fold, and some products were more 


present. 


same number of 
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potent than others containing more 
bacteria; between all final products 
the extreme in difference was 6.2 fold. 

Only two of twenty-four plain pro- 
duets were lower in potency than the 
lower limit set for the defined im- 
munizing dose of the United States 
standard, but eight were greater in 
potency than the upper limit. Three 
of sixteen finished precipitated prod- 
ucts were below and one above. 

A comparison of the potency of a 
large number of bacterial suspensions 
before and after the addition of a 
mineral adjuvant showed an average 
increase of 68.5 per cent in mouse pro- 
tective activity. 

The of at least two tests to 
evaluate the potency of a lot of vac- 
cine would reduce the chances of ac- 
cepting poor vaccines and rejecting 
good vaccines. Replicas increased the 
precision of potency evaluation. 

The clinical use of a defined num- 
ber of units as determined by the 
mouse protective test should reduce 
the wide differences in immunity that 
reported following vac- 


use 


have been 
cination with doses measured in num- 
bers of bacteria. On the one hand, 
the probability of the use of vaccines 
that are inadequate to induce im- 
munity should be reduced; on the 
other hand, it should be possible to 
avoid the use of excessive dosage and 
thereby probably reduce the inei- 
dence of reactions. 


Grateful acknowledgment is extended to 
Mr. James F. Marshall and Mr. George E. 
Grubbs for the calculations of the ED, 
and the unit value of each lot of vaccine and 
for the performance of the mouse protection 
tests at the National Institutes of Health. 
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DIETARY SUPPLEMENTATION OF VITAMIN B,, 


IN PREPUBERTY SCHOOL-AGE CHILDREN 


I. GrowtH StTupDIEs 


JoHN W. Larcoms, M.D.,* anp CLAuDE S. Perry, M.D.,** CoLumMBus, OHIO, AND 
Ropert A, PETERMAN, M.D.,*** CHicaco, ILL. 


HIS study was undertaken to de- 

termine the effect of vitamin B,, 
on growth, nutritional signs and de- 
ficiencies, and on deafness and blind- 
ness. Our decision to conduct the 
study was on the basis of published 
reports of the effect of vitamin B,, 
in child growth,’* and preliminary 
suggested 


vitamin 


unpublished data which 
that treatment with this 
might be beneficial in deafness and 
possibly in optie nerve lesions. Our 
observations on the effect of daily 
oral administration of vitamin B,. on 
the growth of prepuberty school-age 
children will be the subject of this 
paper. Further analysis and evalua- 
tion are required before the other 
phases of our study ean be reported. 
The Ohio State School for the Deaf 
and the Ohio State School for the 
Blind 


since these two institutions fulfilled 


were chosen for our study, 
the various requisite conditions. Ap- 
proximately 500 children of school 
age (6 to 17 years) were enrolled. 
They were healthy and normal in 
every respect except for the sight or 


hearing disorders involved. Regard- 
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Medicine, Ohio State University. 

**Department of Ophthalmology, College 
of Medicine, Ohio State University. 
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Present address: 


536 Lake Shore Dr. 





ing physical activity of the groups, 
the children from the School for the 
Deaf were in no way different from 
ordinary At the 
School for the Blind, however, physi- 


school children. 
eal activity was understandably re- 
stricted, but the children all partici- 
pated in active sports and thus can- 
not be considered sedentary. 

In these boarding-type schools 
the children’s meals were planned 
and supervised by trained nutrition- 
ists and dietitians and conformed nu- 
tritionally to the National Research 
Little, if any, 


opportunity was offered for excesses 


Couneil’s standards. 
or significant alterations in the 
dietary intake. In addition to the 
controlled diet, each child in the en- 
tire study group received a daily 
multiple vitamin supplement contain- 
ing 1 ng of vitamin B,,. activity. 

The study was designed so as to 
take the fullest possible advantage of 
randomization; the control and test 
groups were selected by roster, alter- 
nate names being placed in the econ- 
trol group or the test group, respec- 
By means of this plan, chil- 
dren from a single class were in both 


tively. 


groups, and they all attended elass 
together, ate together, and slept in 
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ie same dormitories. In this way 
omplete randomization was achieved. 

The test medications were given at 
the noon meal which was the main 
meal of the day. Vitamin B,.* was 
administered as 20 pg tablets. Pla- 
cebo tablets were used for the con- 
trol group, and corresponded exactly 
in shape, color, and taste to the vita- 
min By, tablets. The two types of 
tablets were designated X and Y, and 
the teachers and nurses ad- 
ministered them to the students by 
roster. Neither the school personnel 
nor the professional staff of physi- 


school 


and nurses who observed the 
children in the study knew which 
type of tablet contained the vitamin 
revealed until 


clans 


I3,.. and this was not 
the study was completed, the data 
analyzed, and the conclusions made. 

Most of the children in the Schools 
for the Deaf and the Blind had been at 
home for the summer All 
returned to school in early Septem- 
A preliminary four-week con- 
trol period was allowed in order to 


vacation. 
her. 


eliminate, as nearly as possible, any 
undesirable dietary or nutritional in- 
fluences remaining from the vacation 
period. 

At the start of the study each child 
was given a complete medical exami- 


nation, ineluding a detailed nutri- 
tional physical evaluation. Blood 
counts and hemoglobin determina- 


tions were made, and color photo- 
graphs were taken of characteristic 
nutritional lesions observed. None of 
the children in either school had 
acute or ehronie disorders which 
could be considered to have any po- 
tential influences on growth. Height 
records were available 


and weight 


*The vitamin Be used in the study was 


supplied by Merck & Co., Inc., Rahway, N. J 
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VITAMIN Bye 


from previous years, and measure- 
ments were made at the beginning of 
the study. Additional height and 
weight measurements were recorded 
at mid-term and again at the end of 
the school year, the following May. 
At that time, physical and nutritional 
examinations also were made and fol- 
low-up photographs were taken. In 
the School for the Deaf, serial audio- 
grams were taken at intervals during 
the study on those children who had 
records of prior tests. 

In our study on growth, only the 
data on the prepuberty children were 
analyzed. The age of 10 was arbi- 
trarily chosen as the dividing line be- 
tween the puberty and the prepu- 
berty age groups. Our criterion may 
have been unnecessarily rigid since 
by such differentiation a large num- 
ber of children were automatically 
eliminated from this phase of the 
study; in addition, all children who 
were 10 years old by the time the 
study was completed were not in- 
cluded. any child 
who contracted a serious illness of a 
duration than weeks 
was excluded, since our study 
to deal with the effect of vitamin B,. 
upon normal, healthy children. For- 
tunately, no epidemics occurred dur- 
ing the test period which might have 
seriously influenced the results. A 
number of children from 
the study group by virtue of trans- 
fers or removal from school. 

Of more than 500 children origi- 
nally examined, 132 that 
could justifiably be classified as nor- 
mal and of prepuberty age. Of these, 
as was determined after completion 
of the study, sixty were found to 
have been in the test group and 
seventy-two in the control 


Furthermore, 


longer two 


was 


were lost 


remained 


group. 














The X tablet used in the study was 
revealed to have contained the vita- 
min Bye. 

Because of the wide range of varia- 
bles which could be anticipated in a 
study of this kind, it was necessary 
to use special methods of statistical 
analysis: (1) variance analysis, and 
(2) regression analysis. By these 
intricate procedures, relationships be- 
tween weight, height, and nutritional 
status could be evaluated and inter- 
preted, 

The average weight gain over the 
the 
in the vitamin B,.-treated group was 
The control 


eight-month period for children 


4.50 pounds + .53 pound. 
group gain averaged 3.80 pounds + 
48 pounds. The difference was 0.71 

072 pound in favor of the vitamin 
I3,.-treated group. Because of wide 
variation in weight gains, this figure 
was not significant by ‘‘standard 
methods’’ of statistical analysis. 

It must be pointed out that the aec- 
cepted or ‘‘standard method’’ of sta- 
tistical analysis of studies of this na- 
does not take into account the 
grow h status of individual children; 
the difference in the 


average of groups. 


ture 


rather it tests 

One should not expect a vitamin to 
produce an effect upon normal chil- 
dren. If it did, it could no longer be 
considered a vitamin but a pharma- 
cologie agent instead. Furthermore, 
underweight children should not justi- 
fiably be compared in a growth study 
with overweight children; in turn, it 
is unreasonable to apply ‘‘standard 
method’’ statistical analysis in a com- 
parison of overweight children and 
normal children when the effects of 
a growth-promoting factor are being 
details had 
considered when the study was de- 


evaluated. These been 
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signed and, before the sealed enve 
lope which contained the identity o1 
the X and Y tablets was opened, the 
data were analyzed from the stand- 
point of the type of individuals af- 
fected, if any, ie., underweight, nor 
mal, or obese children. 


RESULTS 

The results indicated that an unex- 
pected relationship existed between 
the X (vitamin B,.) and Y (placebo) 
We found that statistically 
weight increases had oc- 
curred in the thin 
children treated with vitamin B,. as 
compared the underweight or 
thin children to whom the placebo 
The 
vitamin 


groups, 
signifieant 
underweight or 


with 
tablets had been administered. 


both 
groups showed no 


normal children from 
By. and 
difference. In contrast, data on the 
overweight children in both groups 
showed a very slight weight gain in 
the vitamin B,. group. While this 
was Statistically significant, it was 
not in the high range of significance. 
However, it apparent that the 
influence of vitamin B,. on the un- 
derweight children was great enough 
the total group (under- 
weight, normal, and obese) almost to 
statistical significance. 

The data were further examined to 
whether any effect on 


control 


was 


to carry 


determine 
height had been obtained. As before, 
when the effects on the total group 
were measured, no statistically tena- 
ble differences were observed. How- 
ever, we were surprised to find that 
in the underweight children no ap- 
preciable improvement in the rate of 
height gain was obtained. This ap- 
plied also for the normal children. 
Examination of the overweight chil- 
that statistically sig- 


dren revealed 














LARCOMB ET AL. : 
nificant inereases in the rate of 
height gain had occurred in the vita- 
min B,,-treated group as compared 
with the height gain in the placebo- 
treated overweight group. 

While these effects on height gain 
were unforeseen, there is no doubt 
hut that the changes did take place. 
Our observations will have to be con- 
firmed in other studies, however, be- 
fore final conelusions ean be made. 

In regard to other phases of our 
study, the data on the nutritional 
signs and findings have not yet been 
analyzed, nor have those on the audi- 
ogram readings. It is apparent, how- 
ever, that no outstanding beneficial 
effect was produced in the cases of 
nerve deafness or in the various 
types of optic nerve involvement. It 
was our impression that a number of 
nutritional signs had changed in some 
of the children; this evaluation will 
he the subject of a later report. 


CONCLUSIONS 


We feel that this study confirms the 
reports of Wetzel,’ Jolliffe,® 
O'Neil, Doraiswamy,’ Sunder Rao,*® 
Wilde,’ and their co-workers in that 
vitamin B,. provides a beneficial ef- 
fect upon weight gain in underweight 
children. The degree of effect ap- 
parently is related directly to the de- 
eree of underweight. We 
lieve that the evidence of the slight 
but statistically important inerease 
in height gain in overweight children 
may suggest that vitamin B,, plays 
a role in some fundamental metabolic 
vrowth-regulating mechanism. In 
iddition we feel that this study has 
conelusively demonstrated that no 
supernormal effect is produced by the 
of vitamin B,. since 
effect whatsoever on 


Chow,’ 


also be- 


idministration 


there was no 
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height gain or weight gain of normal 
children. 

Because of these unexpected find- 
ings, we obtained a consultation with 
Dr. John W. Tukey* for further in- 
terpretation. He suggested that from 
the physician’s standpoint in treating 
the underweight children it may be 
more desirable to have a greater de- 
eree of increase in weight than in 
height. Conversely, in the growing 
child who is overweight, it would be 
therapeutically more desirable to ob- 
tain a greater increase in the rate of 
height gain than in weight gain. 

Various growth chartst were con- 
sidered in the process of selecting one 
to serve as a guide in classifying the 
children in their appropriate under- 


weight, normal weight, and _ over- 
weight groups. The Wetzel Grid 


channel system seemed to answer our 
purposes satisfactorily. By this sys- 
tem, the children who fell in the nor- 
channel were considered 
who 


mal or B-1 
of normal weight, while those 
fell in B-2, 3, or 4 or beyond were con- 
sidered the over- 
weight children, those in channel A-1 
were considered of normal weight and 


underweight; for 


those beyond were considered over- 
weight. Clinical sampling confirmed 


the distribution. 


SUMMARY 


As final members of the group in a 
controlled study during a school year, 
132 school-age, prepuberty children 
divided at random two 
One group received vitamin 


were into 


groups. 
Bis, the other group, a placebo. Our 
results confirm earlier reports that 
*Professor of Medical Statistics, Princeton 
University, Princeton, N. J. 
+Wetzel Grid. Nelson, W. E.: 
Nelson Textbook of Pediatrics, ed. 5, Phila- 


delphia, 1950, W. B. Saunders Co. Metro- 
Rate Charts. 


Mitchell- 


politan Life Insurance Growth 
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vitamin B,. inereases weight gain in 


underweight children. It has no ef- 


feet on height or weight gain in nor- 
mal ehildren, and it appears to in- 
crease the rate of height gain in over- 
weight children. 


Acknowledgment is made of the coopera 
tion and suggestions of E. R. Abernathy, 
Ph.D., Superintendent, Ohio School for the 
Deaf, and W. G. Searberry, M.A., Superin 
tendent, Ohio School for the Blind. 

We also express our appreciation to the 
nurses of the respective schools, Miss Beatrice 
South, R.N., and Mrs. Lena Gram, R.N., with 
out whose assistance the study could not have 
been conducted. 

We are indebted to Fred W. 
Jr., of the Industrial Engineering Depart 
ment of Merck & Co., Ine., for the statistical 
analysis of these data. 
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DUODENAL ULCER IN CHILDREN WITH HEMORRHAGE 
: AS THE PRESENTING SYMPTOM 


Report OF THREE CASES 


Epwin L. Marcus, M.D. 
ANN ARBor, MICH. 


ECENTLY we have had the un- 

usual opportunity of seeing 
three cases of duodenal uleer in chil- 
dren, the presenting symptom of each 
being present or recent gastrointesti- 
nal hemorrhage. 

In recent years, the reported fre- 
peptic ulcers in infants 
children has had an apparent 
due undoubtedly to the 
greater awareness of physicians of 
Ever since Bird and 
reported the first 
series of 243 cases of peptic uleera- 
tion in children, diagnosed both by 
and at autopsy, further 
studies reported many addi- 
tional eases. In 1952, Jenkins? pub- 
lished a report in which he summa- 
rized the findings in eighty cases in 
which definite x-ray evidence of pep- 
tie uleeration was present. These 
eases were observed over a twelve- 
year period and occurred in children 
between 4 and 14 years of age. An 
interesting finding was the predilec- 


quency of 
and 
increase 


this possibility. 


associates! large 


operation 
have 


tion for boys in a ratio of 8:1. This 
observation differs from that of 
Girdany,® whose findings are that 
both sexes are equally affected. Our 


three patients were boys. 


the Department of Pediatrics and 
University Hospital. 
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Previous reports have stressed the 
importance of the history in children 
with this condition. Especially with 
a history of recurrent abdominal pain 
should one’s suspicions be aroused. 
If this pain is particularly severe at 
night and is present on arising in the 
morning it is even more suggestive. 
The pain may often be well localized 
to the upper midepigastrium, and 
tenderness may be elicited on physi- 
-al examination. 

While hemorrhage can certainly be 
a complicating feature of peptic ul- 
cers in children as well as in adults, 
we were unable to find specific men- 
tion of it as a prominent or frequent 
presenting symptom. In the past 
when a pediatrician or surgeon has 
been faced with the problem of un- 
determined gastrointestinal hemor- 
rhage in a child, the first thought was 
usually of a Meckel’s diverticulum or 
multiple intestinal polyps rather than 
peptic ulcer. McAleese and Sieber® 
mention the infrequency of peptie ul- 
cer aS a eause of gastrointestinal 
hemorrhage in children. 

The three patients whom we ob- 
served were admitted to University 
Hospital because of gastrointestinal 
hemorrhage, and their course is sum- 
marized. 











THE 





CASE 


Case 1—T. O., a 10-year-old boy, 
was admitted to University Hospital 
on Oct. 27, 1953, with a three-day his- 
tory of weakness and headache and 
a story of having a dark tarry stool 
two days prior to admission. In ad- 
dition to this, he appeared pale and 
sallow to his parents. There was no 
history of nausea, vomiting, or per- 
sistent abdominal pain in the past. 
The appetite had always been good, 
and there was no suggestion of gastro- 
intestinal disease prior to the present 
illness. 

At the time of admission the boy 
appeared pale and lethargic but in 
no acute distress. The pulse was 90, 
blood pressure was 92/58, and respira- 
tions were 24. On abdominal ex- 
amination there were no organs or 
masses palpable, and no tenderness 
was elicited. Rectal examination was 
negative except for the presence of 
tarry stool on the examining finger. 

Laboratory studies ineluded a 
hemoglobin of 84 Gm., red_ blood 
count of 2.32 million, white count of 
6,200 with a normal differential, 
bleeding tinme of 4 minutes and elot- 


REPORTS 


ting time of 11 minutes. Platelets 
were adequate on examining the 
smear. Stool was 4 plus on guaiac 


examination. 

On the day following admission the 
hemoglobin had fallen to 7 Gm., and 
the boy was transfused with 500 e.c. 
of whole blood. At this time an up- 
per and lower gastrointestinal ex- 
amination was performed. The up- 
per gastrointestinal series revealed 
a persistent filling defect along the 
distal upper border of the duodenal 
bulb under fluoroscopy. The films 
confirmed this finding, showing the 
uleer crater on the anterior wall of 
the duodenal bulb. There was no 
other abnormality of the gastrointes- 
tinal tract noted. 

Onee the diagnosis of peptic ulcer 
was established, treatment was insti- 


tuted and econsisted of bland feed- 
ings with interval feedings of milk 
and eream, belladonna and _ pheno- 
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barbital mixture, Amphojel and fer 
rous sulfate. No further transfusions 
were necessary. By the seventeent! 
day in the hospital the hemoglobin 
was 11 Gm., red blood count was 4.5 
million, and stools were persistently 
free of blood. An upper gastrointes 
tinal series repeated ten days after 
the first examination did not show 
any change from the previous one. 
However, films taken subsequent to 
discharge on Jan. 4, 1954, did show 
almost complete healing of the duo 
denal uleer. 


Case 2.—D. B., a 13-year-old boy, 
was admitted to University Hospital 
on Nov. 6, 1953, with a three- to four- 
week history of abdominal pain. This 
pain was not well localized and was 
relieved almost entirely by eating. 
The pain might last for several days 
and then disappear, to recur a few 
days later. Three days before ad- 
mission the patient vomited bright red 
blood on one oceasion, and following 
this tarry stools were noted. He was 
observed by his family physician for 
forty-eight hours, then was referred 
to this hospital when it appeared that 
the bleeding was not going to stop 
after the boy had been kept in bed 
and fed only milk. 

On admission, the boy appeared 
pale, restless, and weak. The pulse 
was 100 and the blood pressure 120/66. 
The skin appeared moist and pale. 


There were no organs or masses 
palpable. On rectal examination 


there were no abnormalities of anus 
or sphincter, but there was some 
tarry stool noted. 

Laboratory studies ineluded a_he- 
moglobin of 7 Gm. and a white blood 
count of 14,700, with a shift to the 
left. Platelets appeared adequate on 
the smear. Bleeding time was 6 
minutes and clotting time 12 minutes. 
Rumpel-Leeds test was negative. 

An emergency upper gastrointes- 
tinal examination with fluoroscopy 
was taken after the boy had first re- 
ceived 1,000 e.c. of blood during the 
first forty-eight hours in the hospital, 
and this did not show any evidence 
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of pathology which could explain the 
present bleeding. The duodenal bulb 
was fairly well visualized, and no 
uleer crater was seen. However, the 
boy continued to bleed, passing fresh 
blood and tarry stool per rectum. 
He received an additional 1,000 c.e. 
of blood during the next forty-eight 
hours in divided transfusions and was 
only taking milk by mouth. While 
this boy was being prepared for a 
harium enema, he passed consider- 
able amounts of fresh blood and ap- 
peared aeutely ill following this epi- 
sode. He received an additional 
transfusion and was considered to 
have reached the stage where an 
emergency exploratory laparotomy 
was indicated. 

On the evening of the fourth hos- 
pital day a laparotomy was _ per- 
formed, at which time a_ bleeding 
duodenal uleer was discovered and 
was given surgical treatment. The 
stomach was opened, and on the an- 
terior superior wall of the duodenum 
just distal to the pylorus an uleer 
was noted approximately 8 mm. in 
diameter, which was oozing bright 
red blood. Catgut sutures were laced 
across the uleer in order to attempt 
to obliterate it. In addition, two ves- 
sels on the serosal surface that were 
feeding the area of the ulcer were 


ligated. The rest of the gastrointes- 
tinal tract was examined, and no 


other pathology was noted. 

Postoperatively there were no com- 
plications. Wangensteen suction was 
used at first, and additional fluids 
and blood were administered intra- 
venously. A _ typical adult ulcer 
regimen was followed later with a 
Meulengracht diet, interval feedings 
of milk and cream, belladonna, alkali 
therapy, and ferrous gluconate. The 
patient was discharged on the twenty- 
third hospital day. 


Case 3.—J. L., a T-year-old boy, 
was admitted to University Hospital 
on Nov. 4, 1953, with a five-month 
history of abdominal pain and 
fatigue. 
sion he 


Six months prior to admis- 
was found to be severely 
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anemic with a hemoglobin of 35 per 
cent and a red blood count of 1.6 
million and received two blood trans- 
fusions in another hospital. Four 
months later he had another episode 
of abdominal pain followed by vomit- 
ing of dark brown gastric contents 
and later blood clots. An enema at 
home produced a tarry stool. He 
was again hospitalized elsewhere and 
transfused when the hemoglobin was 
30 per cent and the red blood count 
1.2 million. He was admitted to the 
University Hospital two months later 
for evaluation of recurrent gastroin- 
testinal bleeding. 

The past history revealed that he 
always bruised easily, but that there 
was never any specific note made of 
hemarthroses, hematuria, or severe 
epistaxis. At birth a diagnosis of 
erythroblastosis fetails was made be- 
cause of anemia, mild icterus, and 
confirmatory blood studies. At the 
time of discharge from the hospital 
at 2 weeks of age the boy was con- 
sidered to be severely brain damaged 
because of a poor suck, extreme 
lethargy, and a weak Moro reflex. 
However, his general motor develop- 
ment subsequent to these original im- 
pressions had been quite normal. 
Family history was of importance in 
that we could elicit no evidence of 
blood dyserasia. 

At the time of admission the patient 
appeared to be a well-developed boy 
of stated age in no acute distress. 
There were no areas of ecchymosis, 
purpura, or petechiae noted over the 


skin. General physical and neurolog- 
ical examination was not remark- 
able. There were no abdominal or- 


gans or masses palpable, nor was 


there any tenderness. A left ex- 
ternal divergent strabismus was 
noted. 

Laboratory studies included a 


hemoglobin of 12.2 Gm., red blood 
count of 3.69 million, and a white 
eount of 6,800 with a normal dif- 
ferential. Platelet count was 162,000. 
Bleeding time was 2 minutes 30 sec- 
onds (normal time, 2 to 4 minutes, 
method of Duke) and four clotting 














78 THE 
times were variously reported as 19 
minutes, 15 minutes 30 seconds, 24 
minutes 30 seconds, and 16 minutes 
40 seconds. The three-tube Lee-White 
method was employed and any read- 
ing up to 15 minutes is considered 
normal. 

Shortly after admission an upper 
gastrointestinal series with fluoros- 
copy was carried out, and this showed 
a persistent deformity of the duo- 
denal bulb. This was noted both at 
fluoroscopy and on the films. The 
impression was that this represented 
a healing phase of a duodenal ulcer 
that had been recently active. Ten 
days later a repeat x-ray examina- 
tion was performed and this time was 
reported as showing the same deform- 
ity and fleck in the duodenum that 
had been previously present. The 
deformity seemed to be less pro- 
nouneed and the fleck somewhat 
smaller than on the previous ex- 
amination, 

Although the duodenal ulcer pres- 
ent in this patient appeared to be 
healing satisfactorily, it was con- 
sidered wise to institute a dietary 
program. Accordingly, before the 
boy left the hospital dietary recom- 
mendations were made that included 
the use of bland feedings with the 
avoidance of heavily seasoned and 
salted foods and the use of interval 
milk feedings between meals. 

Comment on Case 3.—The fact that 
four separate clotting time determina- 
tions were abnormally prolonged 
made us consider an additional diag- 
nosis of hemophilia, but no definitive 
blood studies were undertaken at this 
time that might have proved this 
diagnosis. However, the prolonga- 
tion of the clotting time might cer- 
tainly be considered a factor in the 
recurrent bleeding of the peptie ulcer 
described by roentgenogram. 

DISCUSSION 
three children, in whom 
peptie uleer was eventually diagnosed 


These 


by means of roentgen study in two 
and by an exploratory laparotomy 
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in one, are similar in that the major 
complaints prior to admission were 
related to the presence of bleeding 
either by vomiting of 
blood or by loss in the stool. While 
there was a previous complaint of ab- 
dominal pain in two of these three 
boys, it was not the striking feature 
of the history. The symptoms of 
peptie ulcer in children of the older 
age group are very similar to those 
of adults with this condition. First 
symptoms, therefore, can either be 
the traditional recurrent, upper ab- 
hemorrhage as 


manifested 


dominal pain or 
pointed out by these three cases. 

In reviewing the recent literature, 
we were unable to find any large 
series of children with this condition 
who have been studied carefully from 
a psychiatric viewpoint with an at- 
tempt made to evaluate their emo- 
tional make-up. Girdany* * 
the older children in his series as be- 
ing quite to their adult 
counterparts in their reactions. They 
are usually considered bright, nerv- 


deseribes 


similar 


ous, and tense and often seem lack- 
ing in emotional liability. 

The psychiatrie consultant who 
saw these three children and their par- 
ents found certain features common to 
In all of them there 
were multiple inner tensions present, 
and the children tended to keep 
things to themselves. One of them 
was quoted as saying, “‘I think that 
one of my troubles is that I have to 
even when I feel like say- 


these patients. 


Say yes 
’ 


ing no.’ 

An attempt was made to evaluate 
the home situation and the families 
of these children in an attempt to 
unearth some of the tensions that 
might be present. None of these chil- 
dren were considered amenable to 


Mahe 
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ng-term psychotherapy. However, 
the mother of one of our patients 
as found to be sufficiently disturbed 
» that a program of psychiatric as- 


/ 


sistanee was offered. 
SUMMARY 

1. Three cases of peptic ulcer in 
iider children are presented. 

2. The elinical course indicates that 
vastrointestinal bleeding may be the 
first sign of the presence of an ulcer 
and an early complication of this con- 


dition. 


1. 


. Jenkins, A.: 
. Girdany, 


. Girdany, B. R., 
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MYASTHENIA GRAVIS WITH MENTAL RETARDATION 


Report or A CASE IN A 10-YEAR-OLp Boy With SpeciaL REFERENCE TO 
ELECTROMYOGRAPHIC StuprIEs, PSYCHOLOGICAL EVALUATIONS, AND 
Autopsy FINDINGS 


ABRAHAM LeEvINSON, M.D.,* Cuicago, ILL., AND 


Lino Ep. Liu, M.D.,** 


YASTHENIA gravis in children 


is of such rare occurrence that 


many pediatricians may pass a life- 
time without encountering a_ single 
case. 

Levethan and associates,’ in 1941, 


reported only thirty-four cases in pa- 
tients under 17 years of age and eight 
under 10 Nilsby,? in 
1949, found thirty-five cases under 17 
years of age and eight under 8 years 
in 1950, reported 


years of age. 


of age. Tunestam, 
thirty cases among children under 10 
years of age. 

The explanation for the small num- 
ber of eases reported is not only the 
fact that the but 
that the disease is hard to recognize 
The myasthenic crisis that 
known in 


condition is rare 
in a ehild. 


is well adults is seldom 


recognized in children. Levethan and 
co-workers,' Lieberman,* and Bastedo® 
the 


erisis in children and stressed the im- 


called attention to myasthenic 


portance of immediate treatment. 


Sehwartz® deseribed a case of myas- 
thenie erisis in a child of 7 that simu- 
lated bulbar polio so closely that it 
was at first diagnosed as such. 

As a result of improved diagnostic 
eases of myasthenia 


facilities, more 
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recognized of late. 
recently of 
myasthenia gravis in the newborn in- 


eravis are being 
Reports have appeared 
fant.’ 

We are presenting a case of myas- 
thenia gravis in a young child, which 
had to be differentiated from bulbar 
The ease, we feel, is 
the child 


poliomyelitis. 
of added 
was also mentally retarded. 
Myasthenia gravis with psychiatric 
symptoms been deseribed in 
medieal literature® * '’ but a ecombina- 
tion of nryasthenia gravis and mental 
retardation has not, to our knowledge, 
heen reported previously. Our studies 
inelude the effect of Prostigmine on 
the mental reaction of the child, and 
electromyography, psychological evalu- 


interest because 


has 


ations, and post-mortem findings. 


CASE REPORT 


T. H., a Negro male 10 years of 
age, was admitted to the Cook County 
Children’s Hospital, Sept. 8, 1951. 
His mother stated that a few hours 
before being brought to the hospital 
the child had difficulty in breathing 
and swallowing and coughed a great 
deal. For the past six months, the 
mother reported, the child fumbled 
and found running and stair climbing 
very diffieult. He had to use both 
hands to lift a glass to his mouth. 

The child was born prematurely 
(spontaneous delivery); birth weight 
414 pounds. There were no cyanosis, 
jaundice, or convulsions during the 
neonatal period; no Rh factor. The 
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mother was gravida i, para i. Mother 
was 31, father 32, at birth of child. 
There was no history of muscular 
weakness in the family; no con- 
sanguinity. 

The patient was breast fed up to 4 
months. He had orange juice and cod- 
liver oil daily. The child sat up at 
6 months, walked at 12 months, talked 
at 2 years. He had triple toxoid and 
smallpox vaeeinations. 

On admission the temperature was 
102.4° F. The patient complained 
of pain in head and neck. He was able 
to bend the back and neck but action 
was painful. There was a head drop 
and ptosis of the left upper eyelid 
with left divergent strabismus; pupils 
reacted to light; lids did not close 
well. There were some secretions in 
the pharynx and poor gag reflex. 
Kernig’s sign was negative. The chest 
was loaded with rhonehi but no actual 
rales The heart was normal and the 
liver and spleen not palpable. Re- 
flexes were hypoactive. He moved 
the extremities with great difficulty. 

A provisional diagnosis of bulbar 
poliomyelitis was made. However, be- 
cause of the patient’s poor condition, 
a lumbar puneture was considered 
inadvisable. Emergency tracheotomy 
was done. The patient was placed in 
a postural drainage position and the 
secretions aspirated. Penicillin was 
given parenterally. Three hours later 
the child showed some improvement. 
The temperature dropped to 99° F. 
There were no symptoms of acute dis- 
tress. The patient was able to walk, 
and to breathe through the mouth. 
There was no head drop. The pupils 
reacted to light and accommodation 
with occasional nystagmus. There 
was no difficulty in swallowing and 
no pooling of secretions. Gag reflex 
was intact. Heart and lungs were 
normal, abdomen negative. Ex- 
tremities were slightly hypotonic, and 
deep tendon reflexes diminished. 

The following morning the child 
again had difficulty in breathing and 
in swallowing. He had drooling 
saliva from mouth, ptosis, a nasal 
twang and head drop but no neck ri- 
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gidity on flexion. There were no extra- 
ocular muscle paralysis and no asym- 
metry of the face. The tongue could 
be moved in all directions. The tem- 
perature rose to 100° F. Pharyngeal 
reflex was sluggish with pooling of 
secretions. The heart was normal; the 
chest was loaded with rhonechi but no 
retraction was evident. Abdominal 
reflex and knee jerk were present. 
The liver and spleen were not pal- 


pable. 

The patient was placed in the 
Trendelenburg position and the se- 
eretions aspirated frequently. Com- 
plete bed rest was enforeed, and 
300,000 units penicillin administered. 
The patient improved — gradually. 


However, on the third day of hospi- 


talization, he still had difficulty in 
breathing. Fluid still regurgitated 


through the nose occasionally. Nasal 
twang was still present. 

On the fourth day of hospitaliza- 
tion, a diagnosis of myasthenia gravis 
was made and 1 e.ec. of 1:4,000 Pro- 
stigmine was given intramuscularly. 
Ten minutes later considerable im- 
provement was noted in the muscle 
tone. Ptosis decreased (Fig. 1). Ae- 
tivity inereased. During the next 
three days, the patient was placed on 
Prostigmine 1:2,000 intramuscularly 
every six hours. Improvement was 
very marked after treatment. His 
speech became more distinet. Saliva 
no longer drooled from mouth. The pa- 
tient swallowed fluids without diffi- 
culty. Ptosis disappeared. The child 
beeame alert and wanted to get out 
of bed and play with the other chil- 
dren in the ward. Oral Prostigmine, 
one tablet four times daily, was pre- 
scribed, with good results following. 
The patient was discharged on the 
eighteenth hospital day in good condi- 
tion. 

Laboratory Examinations.—Spinal 
fluid was clear. Pandy test was 
negative; Wassermann test negative. 
Glucose was 87 mg. per 100 e.e.; pro- 
tein 26 mg. per 100 e.c.; red blood 
count 5.22; hemoglobin 79 per cent; 
eolor index 0.75; white blood count 
22,560; platelets normal; differential 
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Fig. 1 Prostigmine test. 1, Before B, thirty minutes after administration of Prostigmine. 
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Electromyogram of masseters. A, Before, and B, after Prostigmine. 
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neutrophils 51 per cent; bands 39 


per cent; lymphocytes 6 per cent; 
monocytes 4 per cent; few Dohle 
bodies. Blood chemistry: nonprotein 


nitrogen 34 mg. per cent; glucose 110 
mg. per cent; potassium 19.9 mg. per 
cent or 5.1 meq. Urine was normal. 
X-ray of heart and lungs was within 
normal limits. There was no evidence 
of thymie shadow. The skull showed 
no evidence of osseous pathology, and 
no abnormal ealeifications or evidence 
of inereased intracranial pressure. 
There was no evidence of lead lines 
in long bones, and no osseous or intra- 
articular pathology. 

Electromyogram._S urface elec- 
trodes were paired and applied to both 
masseters. The patient was given 
gum to chew. Initial voltages were 
low and myasthenic response was 
noted in 13 seeonds. Prostigmine was 
given intramuscularly and records ob- 
tained at 12- to 2-minute intervals. 
The records revealed increased voltage 
and prolongation of fatigue time to 
about 50 seconds (Fig. 2). 

Electrical Stimulation.—There were 
brisk response of all muscle groups 
of all extremities to galvanie current 
and slow response to faradie current. 

Psychological Evaluation.—Sinee the 
patient at 10 years of age was only in 
the third grade of school, two years 
behind the normal grade, we inquired 
about his school record. 

The psvchological tests made at the 
Board of Education showed the fol- 
lowing results: 

First test—Thurstone Scale—done Dee. 11, 
1947, 


Chronological age: 6 years 11 months. 


Per- Quan- 
cep- tita- 
tion tive Motor Space 
Factor 4.7 3.0 5.5 3.3 
age 
Factor 66 43 81 47 


quotient 


Second test—Revised Stanford-Binet, 
Form L, done on Nov. 28, 1949. 


8 years. 


Chronological age: 
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Mental age: 5 years 1 month. M.A, Ex- 
pectancy: Kindergarten. 
I.Q.: 64. Very slow rate of mental 


growth. 


On Oct. 17, 1951, the psychological 
test was repeated at the Dr. Julian D. 
Levinson Research Foundation. The 
Stanford-Binet intelligence test, Form 
L, was given two weeks after the pa- 
tient’s discharge from the hospital. 
The results of the test were as fol- 
lows: 

Chronological age: 10 years 9 month. 
Mental age: 6 years 2 months. 

1.Q.: 57. 


After 6 months of Prostigmine, the 
I.Q. showed a change from 57 to 81. 
There was also great improvement in 
the Goodenough test (drawing of a 
man) (Fig. 3). 

On the Bender Motor Gestalt test, 
taken after the administration of Pro- 
stigmine, the boy’s ability to copy 
figures was greatly improved. There 
was an increase in speed and better 
comprehension. The ability change 
one hour after Prostigmine was from 
maturation age 5-9 to 6-3 (Fig. 4). 

The patient was readmitted to the 
hospital on June 8, 1952, with a his- 
tory of cold, cough, and anorexia. The 
day before admission the patient de- 
veloped a fever. Oral temperature 
was 103° F. on admission, respiration 
20, pulse 120. Skin was clear. There 
was bilateral ptosis, more marked on 
the left; pupils reacted to light; con- 
junectivae were pale; ears, nose and 
throat were negative. There was 
slight bilateral cervical adenitis. 
There were moist, bubbling rales 
throughout both lung fields. The 
heart was normal except for a tachy- 
eardia. Abdomen was negative; ex- 
tremities long and thin. There was 
generalized weakness. Genitalia neg- 
ative. 

Hemoglobin on day of admis- 
sion was 82 per cent; red cell count 
5.55; eolor index 0.73; white cell count 
36,000; polvmorphonuclears 68; bands 
10; eosinophils 1; lymphocytes 15; 
monocytes 6; sedimentation rate 30 
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A. 


Goodenough (draw a man) test. A, Two weeks after Prostigmine therapy. 8B, Six 
months after Prostigmine therapy. 


Fig. 4.—-Bender Motor Gestalt test. A, Before Prostigmine. 8B, After Prostigmine. 
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mm, (eorreeted); hematocrit 45 per 
ent; Kahn test negative. Two weeks 
later the laboratory findings were: 
hemoglobin 75 per cent; red blood 
cells 4.55; eolor index 0.93; white 
blood cells 7,000; polymorphonuclears 
42; bands 4; lymphocytes 41; mono- 
cytes 13. 

The total blood protein was 7.3 mg. 
per 100 e¢.c.; chlorides 100 meq.; po- 
tassium 4.9 meq.; carbon dioxide 44 
mg. per 100 ¢.c. On June 9, 1952, the 
day after readmission to the hospital, 
x-rays showed a shift of the mediasti- 
nal structures to the right. The left 
lung field was not involved. In the 
lower right lung field there was a non- 
homogeneous area of increased density, 
which in the lateral view appeared to 
be made up of an atelectatic middle 
lobe. There were infiltrations in the 
left lower lobe as well. Mantoux test 
1:10,000 was negative. 

Shortly after admission, the child 
was given 1.0 ec. of 1:2,000 Prostig- 
mine. Immediate improvement fol- 
lowed. The patient was able to sit up, 
to walk and to talk. Five hours later, 
the bubbling rales began to subside. 
The patient was put into an oxygen 


tent and given Prostigmine 1:2,000 
every eight hours intramuscularly, 


streptomyein 0.5 Gm. every six hours 
and procaine penicillin 300,000 units 
every morning. The day after admis- 
sion, a 5 x 35 bronchoscope was passed 
through a No. 12 laryngoscope. Mod- 
erate to large amounts of mucopuru- 
lent grayish secretions were aspirated 
from the bronchi. The following day 
the findings were much the same but 
the patient showed some improvement. 
A day later, the improvement was quite 
marked. There was no atelectasis or 
extensive bronchial involvement. On 
June 20, 1952, twelve days after ad- 
mission to the hospital, oral Prostig- 
mine was begun. The following day 
the patient began to vomit and the 
Prostigmine was cut down to 15 mg. 
every eight hours. A day later he had 
a convulsion. On the fifth day after 
the administration of Prostigmine, the 
patient began to feel much better. He 
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could walk, chew, and count better 
than before. Ptosis of the eyelids was 
still present, but to a lesser degree. 

The patient was discharged from 
the hospital in good condition. He 
was put on Prostigmine, 15 mg. every 
six hours, and % grain ephedrine, 
three times a day. 

Six months later, on Nov. 16, 1952, 
the patient was admitted to the hos- 
pital for the third time. He was now 
11 years 11 months of age. Mother 
stated that the boy had complained of 
a stomach-ache and a few hours later 
suddenly lapsed into a coma, The pa- 
tient was comatose on arrival at hos- 
pital. Temperature was normal at 
first but four hours later was 101.2° 
F. rectally. Pupils were small and 
equal and did not respond to light. 
A moderate amount of mucus was 
found in the pharynx. Slight stiff- 
ness of the neck was noted. The pulse 
was 130 per minute. Coarse rales 
were present over both lung fields. 
X-ray of the chest revealed a bilat- 
eral bronchopneumonia. Urinalysis 
was negative. 


Immediate treatment consisted of 
oxygen, constant pharyngeal aspira- 
tion, procaine penicillin 300,000 units 
intramuscularly, and Prostigmine 2 
c.c. of a 1:400 solution subeutane- 
ously. The patient expired suddenly, 
twenty-four hours after admission. 

Autopsy revealed the following: 
Slight hypertrophy of the left ven- 
tricle, bilateral bronchopneumonia, bi- 
lateral pulmonary edema, bronchitis 
and hyperplasia of the lymph nodes. 
It also showed petechial hemorrhages 
of the colon, hyperplasia of Peyer’s 
patches and solitary lymph follicles of 
the ileum, fatty and congestive liver 
and passive congestion of the kidneys. 
The thymus was normal in size. There 
were numerous whitish dots through- 
out the thymus which measured 0.5 to 
1 mm. in diameter. The thymus was 
pale in color and of normal consist- 
ency. Microscopically, the thymus 
was normal. The brain showed 
marked congestion of the meningeal 
vessels grossly and microscopically. 
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DISCUSSION 
According to Guthrie,’ Willis was 
the first to myasthenia 
gravis in 1685 and Sir Samuel Wilks 
recorded a ease in 1877. 


deseribe 


This disease has been called by vari- 


ous names: bulbar paralysis without 
changes, as- 
Ebb-Goldflam, 
complex, 


pseudopara- 


discoverable anatomical 


thrice bulbar palsy, 
Hoppe-Goldflam 
and 


lytiea., 


symptom 
myasthenia gravis 
Myasthenia gravis was thought to 


common in the male. How- 
125 adult eases studied by 
Harvey,'? 57 per cent were female and 
only 43 per cent were male. Harvey 
found the greatest number of cases oc- 


curring during the second, third, and 


be more 


ever, of 


fourth deeades of life. 

the greater and better 
transient 
myasthenies born of myas- 


Because of 
diagnostic facilities, even 
neonatal 
thenie mothers have been recognized 
of late. The symptoms, manifested 
shortly after birth, are masklike fa- 
cies, weak ery, ptosis, weak swallowing 
reflex, and even collapse if therapy is 
not instituted early. Levin" stressed 
the fact that in congenital myasthenia 
the involvement is bilateral. 
There is also a history of delayed 
quickening. The symptoms appear 
immediately after birth and the fetal 
movements in utero weak. The 
mother, Levin says, should be studied 


muscle 


are 


for possible latent myasthenia. 

The question of heredity is still a 
debatable there is 
some evidence that points to heredity 
as a Riley and Frocht"* re- 
port Rothbart*® 
four eases in brothers, Bowman'® men- 
and 
reported two cases in siblings. 


one. However, 


factor. 


two cases in sisters, 


tioned two eases in cousins, 


Levin! 
Potassium concentration in both the 


musele and serum is considered to 
play a very important part in the on 
set of fatigue.’* Normally, the intra 


cellular component of muscles con 
tains 80 meq. per liter of potassium 
per kilogram and the serum 4 to 5 
If this ratio is dis 
muscula 
the myas- 
the muscle 
according to Cumings,' 
with correspond 
our 


meq. per liter. 
turbed in either direction, 
weakness When 
improves, 


results. 
thenia gravis 
potassium, 
approaches normal 
ing clinical improvement. In 
case, the potassium was normal. 

The thymus was first implicated in 
myasthenia gravis in 1901 when 
Wiegart'® published a case associated 
with thymic tumor. 

In 1908, Booth?’ described a ease of 
myasthenia gravis in an 11-year-old 
child, who, on 
anatomical changes except for a slight 
enlargement of the thymus. He, how- 
ever, explained the symptom complex 
disorder 


autopsy, showed no 


on the basis of nutritional 
impairing the muscle function caused 
by an unknown toxin. that 


time, a relation was found, by several 


Since 


authors, between myasthenia gravis 
and thymie pathology.*” For these 
reasons, surgical removal of the 


thymus has been done in many cases 


29 


of myasthenia gravis. 


The central and peripheral nervous 


system show no changes in myasthenia 
there was no 
pathology of the central nervous sys- 


gravis. In our ease, 


tem outside of engorgement of the 


blood vessels in the brain. 

Since the ptosis due to paresis of 
one or more of the extraocular mus- 
eles is among the earliest manifesta- 
tions of the disease, about 50 per cent 
of the myasthenic cases are seen first 
by an ophthalmologist.”* 

















LEVINSON AND LIM: MYASTHENIA 

The symptoms of myasthenia may 
appear either insidiously or acutely. 
The weakness is increased by fatigue. 
The are, 
marked in the morning than in the 
afternoon or evening. The patient 
finds it easier to work at the beginning 
of the day but after several attempts 
he becomes fatigued. The patient may 
complain of double vision or of in- 
ability to open his eyes well. Chewing 
may not be difficult at the beginning 
but 
fatigue of the muscles of 
mastication and deglutition. Water 
may even be regurgitated through the 
nose. Words that may have been 
spoken distinctly at first soon become 
muffled and inaudible. If the muscles 
of the face are also involved, the face 
becomes masklike and the lower jaw 


symptoms therefore, less 


of the meal soon becomes so be- 


cause of 


drops. Museles supplied by the 
‘‘bulb’’ are the ones frequently in- 
volved. Any group of muscles may 


he affected. The clinical picture varies 
in different cases. Any unexplained 
fatigue that is relieved by rest should 
make one suspect a myasthenia gravis, 
unless proved otherwise by a Prostig- 
mine test. 

We should like to point out the spe- 
cial points of interest in the ease of 
myasthenia gravis reported by us. 

1. The early onset: the patient was 
only 914 years of age when the myas- 
thenia was discovered. 

2. A differential diagnosis had to 
be made between myasthenia gravis 
and bulbar poliomyelitis. 

3. The question arose as to whether 
the pneumonitis was due to a weak- 
ness of the muscles of the chest wall 
and diaphragm. The fact that the 
pneumonie symptoms cleared up in a 
few hours indicated that it was not a 
real pneumonia and that the myas- 
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thenia was in some way accountable 
for the condition. On the final ad- 
mission to the hospital, however, the 
patient had a definite bronchopneu- 
monia, which was confirmed by ne- 
cropsy. 

4. The myasthenia gravis in our 
case was associated with mental re- 
tardation. 
whether the two were interrelated or 
were separate conditions. Since most 


The question arose as to 


patients with myasthenia are not re- 
tarded, we regarded each as a 
arate entity. 

5. A comparison of the 1.Q. with 
other psychological tests shows that 
the verbal I.Q. is not a fixed measure 
of basie intelligence, and should be 
done in conjunction with other tests. 

6. When Prostigmine was given, 
the child became more alert mentally 
as well as physically, although his in- 
telligence quotient never reached 
normaley. 

7. The blood potassium was normal 
all the time. 

8. There was no evidence of thymic 
enlargement on x-ray nor was there 
any evidence of thymic pathology on 


sep- 


autopsy. 
9. The brain showed no anatomic 
changes. 
SUMMARY 


A 10-year-old male with symptoms 
of myasthenic crisis presented diag- 
nostie difficulties at first, with particu- 
lar reference to bulbar poliomyelitis. 
Subsequent tests, however, proved the 
case to be myasthenia gravis. 

The patient was also mentally re- 
tarded as shown by his I.Q. and his 
performance at school. Under Prostig- 
mine therapy he improved, not only 
physically but mentally, although he 
never attained normal mentality. 








38 THE JOURNAL 


The patient died a year and two 
months after the diagnosis was estab- 
lished. Autopsy revealed a broncho- 
pneumonia but no thymic involve- 


ment. 


Our sincere thanks go to Dr. Rodriguez of 
the Department of Physical Medicine, Uni 
versity of Illinois, for the electromyogram, 
and to Mrs. Delilah White, psychologist at 
the Dr. Julian D. Levinson Research Founda- 
tion, for the psychological tests performed 


on the patient. 
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ABDOMINAL EPILEPSY 


Report oF A CASE CONTROLLED WITH TRIDIONE 


Marvin L. BuuMBeErG, M.D. 
Reco Park, N. Y. 


BDOMINAL epilepsy is a syn- 
A drome characterized by sudden, 
severe, colicky abdominal pains, epi- 
sodie in oceurrence, variable in dura- 
tion, and usually followed by a pos- 
tietal exhaustion and sleep. The pain 
is generally periumbilieal but it may 
radiate to the epigastrium. It 
casionally associated with nausea or 


is oc- 


vomiting, rarely diarrhea, and is not 
frank clinical 
loss of consciousness. 


accompanied by con- 
vulsions or 
There may be pallor, sweating, and 
the abdominal 
The patient may exhibit be- 
havior disturbanees, nightmares, and 
personality changes. 

Abdominal pain associated with epi- 
lepsy was originally deseribed by John 
Hughlings (1835-1911). 
However, the syndrome of abdominal 
epilepsy as such was not definitely 
presented until Moore reported his 
first ease in 1944)! Previous to 
Moore’s description, when any cogni- 
zanece was taken of paroxysmal abdom- 
inal pain, it was usually diagnosed 
as abdominal migraine or an abdom- 
migraine. Thus, 
Brams? in 1922 considered the pain of 
abdominal migraine as arising in the 
celiae plexus and its branches. Blitz- 
sten and Brams* later wrote that in 
‘‘abdominal equivalent’’ of mi- 
graine, the pain and other symptoms 
be due to the oceurrence of a 
‘storm ecenter’’ involving the region 
of the vagus nuclei with transmission 


clonie movements of 


museles, 


Jackson 


inal equivalent of 


the 


may 
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of the impulse to the sympathetic sys- 
tem. 

The precipitating impulses for ab- 
dominal epilepsy arise in the brain. 
The exact localization of cerebral rep- 
resentation of gastrointestinal ae- 
tivity and abdominal pain has not 
been definitely established. However, 
Moore reports that clinical data con- 
cerning the effects of brain lesions 
and experimental stimulation of cor- 
tical areas point to areas 6, 5, and 3 
of Brodmann and/or the diencephalon 
as the responsible locations.* * ° 

Often no etiological background can 
be ascertained. Yet Moore*® notes 
that abdominal epilepsy may be con- 
sequent to tuberous sclerosis, brain 
tumor, brain damage resulting from 
head injury, and various other causes. 
He even presents a ease of a 32-year- 
old man with onset of symptoms at 9 
months of age as a result of angioneu- 
rotie edema of the brain following a 
diphtheria antitoxin injection. There 
were cerebral cortical changes dem- 
onstrated in the _ electroencephalo- 
gram. 

Certain criteria for the diagnosis 
of abdominal epilepsy may be noted. 


1. A history of sudden, episodic, 
paroxysmal abdominal pain, usually 
periumbilieal or epigastric, frequently 
followed by exhaustion and sleep. 

2. Exclusion of intrinsic visceral 
disease by adequate examination and 
laboratory investigation. 

3. An abnormal electroencephalo- 
gram showing psychomotor disturb. 
ance. 
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electroencephalo- 
anticonvulsant 


4. Clinieal and 
graphic response to 
drugs. 


One of the more constant and, there- 


fore, significant findings in abdominal 
the 
cephalogram without a history of head 


epilepsy is abnormal electroen- 


and brain injury. Lambert’ reports 
that the cerebral dysrhythmias are of 
the petit mal and psychomotor equiv- 
series of fourteen 


alent types. In a 


abdominal epilepsy, 
that ten 


electroencephalograms. 


children with 


Livingston® found had ab- 


normal Fur- 
thermore, the abnormalities were pres- 

the 
However, 


ent even when patients were 


asymptomatic. Livingston 
declares that a normal electroenceph- 
alogram does not necessarily obviate 
the diagnosis of abdominal epilepsy 
if the history and a therapeutic test 
the 
anticonvulsant 


validate it. He maintains that 
elinieal 


drug therapy is the most important 


response to 


eriterion. 


Abdominal epilepsy is often mis- 


diagnosed as mesenteric adenitis, 


colic, hypoglycemia, intussusception, 


Meckel’s 
and 


divertieulitis, behavior dis- 


order, even psychoneurosis in 


adults. Many an unnecessary laparot- 
omy is performed, and many a child 
is given a needless prolonged course 
of psychotherapy for this syndrome. 

Previous to Moore’s diserediting of 
the diagnosis of abdominal migraine, 
paroxysmal nonviseeral abdominal 
pain was frequently treated with ergot- 
with uniform lack of 
The barbiturates 
ineffective. However, 
correct Dilantin 

(diphenylhydantoin sodium) 


amine tartrate 


favorable results. 
also proved 
with diagnosis, 
Sodium 
was used with good results in the ma- 
Thus Livingston® 


jority of cases. 


achieved control of abdominal pains i 
eleven of his fourteen reported cases. 
The following case is presented as 
one in Dilantin Sodium pro 
duced only transient relief from ab 
dominal pains but where Tridione 
(trimethadione or 3,5,5-trimethyloxa- 
zolidine-2,4-dione) then proved com- 
pletely effective in eliminating all! 
symptoms, physical and psychic. 


which 


CASE REPORT 


J. S., a 4-year-old white boy, was 
first seen on March 23, 1953, with com- 
plaints of severe frequent attacks of 
abdominal pains ‘‘in the pit of his 
stomach,’’ whieh occurred almost 
daily, day or night, frequently awak- 
ening him from his sleep. The pains 
were first noted on Feb. 8, 1952, when 
he woke up sereaming during the 
night. The pains have never been 
accompanied by vomiting. The stools 
have always been normal but oceasion- 
ally have exhibited some mucus. 

After a short while, the boy’s 
mother began to note progressive de- 
terioration in his behavior so that he 
became antisocial, belligerent, with- 
drawn, destructive, and a severe dis- 
ciplinary problem in the home. This 
was quite at variance with his previous 
usually pleasant behavior. 

The mother had an uneventful preg- 
naney with this child and was de- 
livered at term of a normal infant 
weighing 6 pounds 13 ounces. The 
patient had a normal infaney. He 
walked at 12 months and talked by 
2 years of age. Except for a mild 
case of pertussis at 2 years of age, his 
health was always excellent. He was 
the second of four siblings, with a 
sister 6 years old, a sister 14 months 
old, and a brother 2 months old. His 
present illness began a few weeks 
after the birth of the third child. 
Later, it was thought to be aggravated 
when the fourth child arrived. The 
family relations were quite good. The 
parents loved each other and the chil- 
dren, although the father was strict 





BLUMBERG : 


in his discipline. Since the onset of 
the ehild’s behavior disturbance, there 
had been frequent clashes between him 
and his father. 

Soon after the onset of the child’s 
symptoms, a _ gastrointestinal x-ray 
series was performed and the diag- 
nosis of duodenal uleer was made. The 
hoy was treated with phenobarbital, 
belladonna, and Sippy powders for 
two weeks without improvement. Five 
days of treatment with Banthine also 
proved ineffective. Another gastroin- 
testinal x-ray series was done and this 
time no uleer or other abnormal find- 
ings were reported except possible ir- 
ritability of the duodenum. The child 
was then admitted to a large general 
hospital for study on April 8, 1952. 

In the hospital, a careful physical 
examination revealed no cause for ab- 
dominal pain. No distention, masses, 
or organs were felt, and no hernia was 
seen. Laboratory findings included 
normal blood sugar, normal urinalysis, 
and normal blood count. On a meat- 


free diet, guaiae test for blood in the 


stool was negative, and no ova or para- 
sites were found. A gastrointestinal 
X-ray series was done on April 9. No 
abnormality was found in the esoph- 
agus or stomach. The duodenal 
bulb was complete and no irritability 
was noted. The small bowel, studied 
at short intervals, showed no abnor- 
mality in pattern or motility. The 
terminal ileum appeared to be fully 
distensible. The large bowel was nor- 
mal also. Gastrie emptying time was 
within normal limits. X-ray enema 
studies showed the barium to pass 
freely from the anus to the cecum 
without revealing any gross abnor- 
malitv. The mucosa was well delin- 
eated and regular in appearance. 
During his hospital stay, the child 
seemed to be much better than his par- 
ents had described. However, on one 
oeeasion he did awake at night erying 
and eomplaining of abdominal pain. 
After reassurance, the pain subsided 
and the child returned to sleep almost 
immediately. His temperature was 
normal throughout his period of hos- 
pitalization. There was no diarrhea 
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or vomiting. The boy was discharged 
on May 11, 1952, with the final diag- 
noses of ‘‘(1) behavior disturbance; 
(2) abdominal pain on _ emotional 
basis.’’ 

The abdominal symptoms continued 
and the child’s behavior was almost 
unbearable. Treatment with anti- 
spasmodies, barbiturates, and vitamin 
B complex all failed to help him. 
Finally, the family was persuaded to 
accept psychiatric assistance for the 
boy. 

When I first saw the child on Mareh 
23, 1953, he was wild, screaming, and 
unapproachable. Physical examina- 
tion, including neurological findings 
and eyeground inspection, was com- 
pletely normal. The history of 
paroxysmal abdominal cramps of 
one year’s duration without organic 
pathology and with marked behavior 
disturbance suggested the diagnosis of 
abdominal epilepsy. An_ electroen- 
cephalogram was performed on Marcel: 
30 and was reported as follows: “Bi- 
polar and monopolar recordings were 
taken. Moderate voltage, irregular ac- 
tivity, 15 to 20 eyele per second waves 
in the frontomotor region. Inter- 
spersed are random 7 to 8 eycle per 
second waves more pronounced on the 
left side. In the parieto-occipital area 
the waves are irregular 6 to 8 cycle 
per second interspersed with low am- 
plitude 10 to 12 eyele per second 
waves. In the frontomotor parietal re- 
gion on the left side there is a tend- 
ency to slower frequency. Moderate 
amount of alpha activity in the oe- 
cipital region. Hyperventilation on 
three occasions resulted in high am- 
plitude, irregular activity with dis- 
charges of high amplitude, 3 to 4 
eyele per second waves. Impression: 
Abnormal eleectroencephalogram _re- 
vealed a psychomotor disturbance with 
some evidence of petit mal activity.’’ 
(Fig. 1.) 

At a subsequent visit to the office, 
the child was seen at the end of an at- 
tack of abdominal pain. Physical 
findings were negative except for 
clonic abdominal muscle spasms. 
While his mother and the doctor were 
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conversing, the child fell into a sleep 
of exhaustion on the floor. 

Treatment was started on April 7 
with Dilantin Sodium 0.03 Gm. three 
times a day. There was cessation of 
abdominal cramps within two days 
and marked improvement in his be- 








S., March 
left; lower, 
left ; 


Fig. 1.—Electrocardiogram, J. 
right. 6, Motor parietal: upper, 
left. d, Motor occipital: upper, 
motor. f, Upper, parietal parietal; 
ventilation upper, left; lower, right. 


havior. He beeame tractable and less 
dependent. However, after 314 weeks 
the abdominal symptoms and behavior 
disturbance began to return and per- 
sisted though not as severe as before 
therapy was instituted. The condition 
became no better when Dilantin So- 


30, 


lower, 
lower, occipital occipital. 
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dium was given four times a day, with 
three doses of 0.03 Gm. and a bedtime 
dose of 0.06 Gm. Therefore, on May 
18 Dilantin Sodium was discontinued 
and Tridione was prescribed, 0.3 Gm. 
three times a day. There was rapid 


improvement in all respects and the 


1953. upper, left; lower, 
right. c¢, 


right. e, 


a, Frontal motor: 
Parietal occipital: upper, right; lower 
Upper, frontal frontal; lower, motor 
9, Motor occipital, after hyper- 


child has been completely free from 
symptoms since June 1, 1953. Medi- 
cation has been continued at the same 
dosage level and at the time that this 
paper was written eight months later, 
the boy was ‘‘a joy and a model child’”’ 
according to his mother. Repeated 
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hlood eounts at monthly intervals 
have all been normal, showing no de- 
pressing effects on the hematopoietic 
system from the Tridione. 


COMMENT 


uncommon oceur- 
epilepsy is_ fre- 
Abdominal pains 
are such a general complaint in echild- 
hood and are often the result of air 
swallowing, poor bowel habits, over- 
activity at mealtimes, and so on. Fre- 
quently enough, the complaint is ma- 
lingered or at least exaggerated as to 
severity or duration where the child 
feels that he has something to gain by 
the ruse. In the young child, pains 
are rarely, if ever, unconscious con- 
version symptoms. If psychogenic, 
the pains would probably not persist 
unchanged for many months. Of 
course, if abdominal pains are severe 
and persistent, they must always be 
investigated in order to establish the 
presence or absence of organic visceral 
causation. Where etiology 
has been ruled out, such paroxysmal 
pains must always lead one to suspect 
abdominal The electroen- 
cephalogram and the therapeutic re- 
sponse to anticonvulsive drugs help to 


Beeause of its 
abdominal 
quently overlooked. 


renee, 


organie 


epilepsy. 


establish the diagnosis. 

The ease presented above was quite 
tvpieal of abdominal epilepsy. There 
was the history of characteristic pain, 
the antisocial, impulsive behavior dis- 
turbanee, the absence of organie find- 
the positive 
vram, and the therapeutic response to 


Ings, electroencephalo- 
intieconvulsive drugs. 

A review of the literature on this 
syndrome revealed Dilantin Sodium to 
be the most effective drug in most 
eases. The present responded 
temporarily and ineompletely to Di- 


case 
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lantin Sodium. Then Tridione was in- 
stituted with perfect results. Tridione 
might be expected to be more effective 
Dilantin Sodium with an elee- 
troencephalogram showing general 


than 


psychomotor disturbance and evidence 
of petit mal activity. 
SUMMARY 

1. Abdominal epilepsy is character- 
ized by episodic, severe, paroxysmal 
abdominal pains in the region of the 
umbilicus and epigastrium. 

2. It has its origin in the cerebral 
cortical areas 6, 5, and 3 of Brod- 
mann and/or the diencephalon. 

3. It may be associated with marked 
behavior disturbances. 

4. Criteria for diagnosis are typical 
history of pains, elimination of organic 
positive electroen- 

therapeutic —re- 


visceral etiology, 
eephalogram, and 
sponse to anticonvulsive drugs. 

5. A ease of abdominal epilepsy is 
presented which showed a temporary 
and incomplete response to treatment 
with Dilantin Sodium, but then a pro- 
longed and complete therapeutic re- 
sponse to Tridione. 
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TRACHEOCAROTID FISTULA WITH FATAL HEMORRHAGE 
FOLLOWING TRACHEOTOMY FOR POLIOMYELITIS 


A Case Report 


Joun R. ScHENKEN, M.D., aNp JAMES M. Brown, M.D. 
Omana, NEB. 


OR many years tracheotomy has 


been an accepted surgical 


dure often utilized in the treatment of 


proce- 


patients with bulbar poliomyelitis who 
exhibit signs of respiratory embarrass- 
ment. The literature contains but few 
references to fatal complications fol- 
lowing tracheotomy, although numer- 


ous such operations are performed 


yearly. It is to foeus attention on a 
real, albeit a rare, complication of 
this relatively stmple surgical pro- 
cedure that this paper is written. A 
search of the literature revealed only 
two similar eases, one reported by 
and another alluded to in 
his article without the 
original report of which we were un- 


Johnson! 


a reference, 


able to loeate. 


CASE REPORT 

J. M., an 8'%4-year-old white male, 
was admitted to Childrens Memorial 
Hospital, July 27, 1952. The child 
had been well until July 25, when he 
had an episode of vomiting. His 
mother stated that for the prior few 
days (approximately July 21) she 
had noticed that he had fatigued 
more readily but that he had no com- 
plaints. On the morning of July 26 
the patient again vomited and com- 
plained of difficulty in swallowing 
and shortness of breath. Toward 
evening he was unable to close the 
left eyelid, he had paralysis of the 
right side of the face, and his voice 
Pathology of 


and The Uni- 
of Medicine. 


the Departments of 
Memorial Hospital, 
Nebraska College 


From 
Childrens 
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sounded ‘‘fuzzy.’’ A physician was 
consulted and the child immediately 
sent to the hospital. 

The admission physical examina 
tion revealed a well-developed and 
well-nourished cyanotic white male 
who appeared acutely ill. <A_ pro- 
nounced vocal twang was noted, and 
large quantities of mucus were pres- 
ent in the pharynx.  Respirations 
were labored and almost entirely ab- 
dominal. The oral temperature was 
102.6° F., the respirations were 46, 
and the pulse was 100. There was 
no paralysis of the muscles of the 
extremities. The patient was imme- 
diately tracheotomized and placed in 
a Drinker-Collins respirator because 
of the marked respiratory embarrass- 
ment and eyanosis. Initial labora- 
tory examinations were as follows: 
white blood cells 13,600, segmented 
forms 83, lymphocytes 17; red blood 
cells 6.80 million; hemoglobin 15.5 
Gm.; hematoerit 52; earbon dioxide 
combining power 41.4 vol. per cent. 

During the first six days of treat- 
ment the child was extremely rest- 
less and uncooperative. It was noted 
that the diaphragm of the Drinker- 
Collins respirator caused some mo- 
tion of the tracheotomy cannula and 
the tracheotomy tube moved supero- 
inferiorly and rotated laterally to 
the right with each respiratory ex- 
eursion. In order to maintain an 
adequate airway, almost constant suc- 
tioning of mucus from the trachea 
and frequent adjustment of the 
tracheal cannula were required. By 
August 10 he had shown considerable 
improvement and was able to remain 
out of the respirator for varying pe- 
riods of time up to twenty minutes. 
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Eighteen days after the tracheot- 
omy the patient had a spontaneous 
hemorrhage around and from the 
tracheal tube. The blood was bright 
red and gushed from the tube, the 
nose, and the mouth. Two episodes 
of vomiting of brownish liquid ma- 
terial occurred. Suction through the 
tracheotomy cannula was begun im- 
mediately and intravenous fluids 
started. The hemorrhage continued 
in spite of all efforts to control it, 
and the patient expired within fifty 
minutes after the onset. 


Photograph of lumen of left 


common carotid artery. 


rested on the hyperemic carina. Th 
tracheotomy tube measured 5.5 em 
along its coneave border; the trachea 
from the inferior border of the tra 
cheotomy stoma to the carina, meas 
ured 5.0 em. The tracheal mucos: 
was eroded, markedly injected, and 
edematous for approximately 1.5 em 
below and slightly to the left of the 
inferior border of the tracheotomy 
stoma. In the center of this eroded 
mucosa there was an _ irregularly 
ragged and hemorrhagic aperture 
0.3 em. in diameter, communicating 


Note the arterial aperture of 


the tracheocarotid fistula. 


Post-mortem Examination. — The 
thoracie viscera, ineluding the organs 
of the neck, were removed en masse. 
The trachea was opened by a poste- 
rior approach from the larynx 
through the primary bronchi. The 
tracheal mucosa was covered by 
liquid and semiclotted fresh blood 
which extended for varying distances 
into the secondary bronehi and which 
had occluded the lumens of some of 
the smaller bronchioles. 

A tracheotomy 
1.5 by 


stoma, measuring 
1.0 em., was present from the 
fourth through the sixth tracheal 
rings. There was moderate hyper- 
emia of the mucosa over the earina 
but no uleeration. The tracheotomy 
tube was reinserted and the tip 


with the left common carotid artery. 
The artery was fused to the trachea 
by firm connective tissue requiring 
sharp dissection over an area approx- 
imately 2.0 em. superoinferiorly and 


1.5 em. laterally. The channel con- 
necting the artery and trachea meas- 
ured about 0.5 em. in length and fol- 
lowed a diagonal course downward 
and laterally from the trachea. 
Microscopie examination of tissue 
from the central nervous system con- 
firmed the clinical diagnosis of bul- 
bar poliomyelitis. The neuronal ele- 
ments in the medulla oblongata 
showed varying degrees of degenera- 
tion and neuronophagia. Macro- 
phages, lymphocytes, and a few poly- 
morphonuclear leukocytes were pres- 
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ent in this area. Many blood ves- 
sels, both arteries and veins, showed 
perivascular cuffing of lymphocytes. 
The sections of trachea taken from the 
eroded site and the subjacent areas 
showed marked polymorphonuclear 
leukoeytie infiltration extending from 
the mucosal surface into the peritra- 
cheal eonnective tissue. There was 
complete necrosis of the tracheal mu- 
cous membrane, including destruction 
of a segment of trachea] ring. The 
trachea and carotid artery were fused 
by organizing inflamed granulation 
tissue in which microabscesses were 
present. The wall of the artery at 
the site of the aperture was necrotic, 
but the inflammatory process in the 
media extended peripherally for only 
a distance of 1 to 2 mm. 


DISCUSSION 


The reason for recording this case 
is not primarily to add the second 
post-tracheotomy 
arteriotracheal fistula to the litera- 
but to deseribe the probable 
mechanism of its pathogenesis. In 
his report of a similar case, Johnson’ 
states that the erosion into the vessel 
lumen did not oceur at the site of the 
tip of the tube and describes the fis- 
tulous tract to be ‘‘in the innominate 
artery, at the bifureation, the 
tear extending into the right carotid 
artery and slightly into the subela- 
ian.’’ He suggested that the low 
evel of the tracheotomy site (sixth 
ind seventh tracheal rings) and the 
notion of the tube 
caused by the sponge rubber collar 
hout the patient’s neck are prob- 
ble factors in the production of the 
rosion, with secondary artery per- 
oration and subsequent hemorrhage. 


proved ease of a 


ture 


with 


tracheotomy 
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In essence we feel that his concept 
of the pathogenesis is true; however, 
we wish to call attention to the im- 
portance of the length of the tube as 
it relates to the distance between the 
tracheotomy stoma and the tracheal 
rather than the respirator 
movement per se or the low level of 
the operative site. 


earina 


It would appear that the lateral 
rotary movements of the tracheotomy 
tube causing the tracheal erosion 
were produced by the upward thrust 
of the carina upon the tip of the tube. 
Ifad the tube been shorter, or the site 
higher, no such movement could have 
been induced. Likewise, if the tube 
had been longer, it would have been 
fixed in a main bronchus in a lateral 
position and its motion by respira- 
tory excursions minimized. The 


actual arterial rupture was undoubt- 
edly produced by the peritracheitis 


and secondary arteritis which, in ef- 
fect, produced a localized mycotic 
aneurysm. 


SUMMARY 


A ease is reported in which there 
was a massive fatal hemorrhage from 
a rupture of the left common carotid 
artery into the tracheal lumen im- 
mediately below the site of the tra- 
cheotomy. The lesion was initiated 
by the constant erosive lateral move- 
ment of the tracheotomy tube caused 
by the upward thrusting of it by the 
tracheal carina. 
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TICK 


PARALYSIS (SUCCESSFULLY TREATED IN THE STAGE 


OF ATAXIA) 


REPORT OF 


Epwarp JArre, M.D., 


A CASE 


AND IRWIN PERLMUTTER, M.D. 


MIAMI, Fa. 


ICK paralysis was first deseribed 
Australia in 1824. 
It was first reported in North America 
by Todd' in 1912, It 
confined to the Rocky Mountain area 
until 1938 


Robinow and Carroll? deseribed a ease 


by Howell in 


was believed 


in this country when 


in Georgia. Sinee these original re- 
ports, 128 eases have been reported 
from the northwestern states and about 
twenty-five from the southeastern and 
Atlantie Coast states. The disease has 
been reported from six states of the 
Mountain (Colorado, 


Idaho, Montana, Oregon, Washington, 


Rocky area 


and Wyoming), one state in the South- 


west (Texas),* two states in the North- 
east (New York,’ Pennsylvania®), and 
( Ala- 
North 


on 
lennes- 


seven states in the Southeast 
Georgia,® 


South 


bama,’ Kentucky,’ 


(‘arolina,' Carolina," 


see,'? and Virginia’ as well as the 
District of Columbia." 
The disease first manifests itself as 


an ataxia of the lower extremities 
which gradually progresses to involve 
the upper extremities. The next stage 
is that of weakness and then paralysis 
type. If still 


treated, bulbar signs develop and the 


of an ascending un- 
patient expires in respiratory failure. 
The diagnosis is made by discovery of 
the offending tick and the 
consists of removal of this arthropod. 


treatment 


The central nervous system is presum- 


ably affeeted by a toxin elaborated by 


From — the 
Miami, FI! 
of 


School 


Variety 
a and the 
Medicine, 


Children's Hospital, 
University of Miami 
Coral Gables, Fla. 


femal 
De: 
approximate], 


the fully engorged pregnant 


tick Dermacentor andersoni or 


macentor variabilis®® 
ten to twelve days after the attach 
If a patient is first seen in thi 
after the 
cerebellar type picture has disappeared 


ment. 
stage of true weakness 
the diagnosis of anterior poliomy: 
litis may appear to be the most obvious 
one. But, if by the simple removal oi 
a tick, a case that appears to be 
severe poliomyelitis can be cured, a 
careful search for such an agent would 
certainly appear to be worth while 
In the ease here presented the tick was 
removed during the stage of ataxi: 
which occurs before the development 


of weakness. 
CASE REPORT 


C. S., a 514-year-old white girl wit! 
shoulder length blonde hair, was ad 
mitted to the Variety Children’s Hos 
pital on Nov. 13, 1953, complaining 
of headache and inability to walk. Shi 
had been well until the previous eve 
ning, when she complained of head 
ache. During the night she attempted 
to walk from her bed to the bathroom 
but was unable to do so beeause ol 
‘‘lack of control of her legs.’’ In bed 
she had no difficulty in moving her 
legs. After sleeping all that night sh¢ 
was still unable to control her legs in 
the morning but was otherwise well. 
She was seen by her private physician 
who sent her to the Variety Children’s 
Hospital with a diagnosis of possible 
poliomyelitis. 

Physical Examination.—She was a 
well-developed, well-nourished whit: 
female child who appeared the stated 
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She was intelligent and cooper- 
ive but somewhat frightened by her 
ability to walk. The neck was not 
stiff. The eranial nerve functions ap- 
eared to be intaet. There was no 
motor weakness of the extremities and 
no sensory pathway affection. There 
marked ineoordination of the 
eel-to-shin test bilaterally. The child 
unable to stand or to walk. 
inger-to-nose test was normal on each 
The deep tendon reflexes were 
present in all extremities and equal. 
The abdominal reflexes were present. 
The plantar reflexes were flexor. The 
only abnormal finding in the general 
physieal examination was the presence 
of large, tender posterior cervical 
lvmph nodes bilaterally. The blood 
pressure was 110/70, pulse 100, res- 
pirations 20, temperature 100.4° F. 
The blood count showed a red cell 
count of 4,600,000 with 12.3 Gm. of 
hemoglobin. The white ee'ls were 
10,700 per eubie millimeter with 2 
stabs, 70 segmentals, 25 lymphoeytes, 
and 3 monocytes. The blood sugar was 
per cent. The VDRL test of 
the blood was negative. The urinaly- 
sis was within normal limits exeept for 
a 3 plus acetone. The urinary miero- 
scopie examination was normal. No 
ova or parasites were seen in the stool. 
The spinal fluid pressure was within 
normal limits. One white cell per 
eubie millimeter was seen on miero- 
scopie examination, and the cerebro- 
spinal fluid protein was 22 mg. per 


Was 
Was 


9) me. 


cent. The x-rays of the skull were 
normal. 
Course in the Hospital—On Nov. 


14, 1953, the finger-to-finger test was 
very poorly performed although the 
finger-to-nose test was fairly accurate. 
The child was unable to grasp objects 
held in the air and was unable to feed 
herself. Musele strength was still nor- 
mal in all extremities. Vibratory and 
position senses were normal. The deep 
tendon reflexes were absent in the 
lower extremities and diminished in 
the uppers. At 4:00 in the afternoon 
of November 14 one of the nurses, 
while bathing the child, discovered a 
tick in the left parietal region of the 
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sealp. The nurse was unsure of what 
to do, but at this moment one of us 
(1. P.) arrived in consultation, ree- 
ognized the tick and its possible sig- 
nificance, removed it from the sealp, 
and sent it to the laboratory. It was 
identified as a fully engorged female 
tick of the Dermacentor variabilis say 
species.'® At this time the child’s neu- 
rological abnormalities consisted of 
ataxia, dysmetria, dysdiadochokinesis 
of all extremities, but no nystagmus 
was present. There was no weakness 
or sensory loss and the deep tendon re- 
flexes were diminished throughout. 
Further history revealed that the child 
had received an inoculation of diph- 
theria, pertussis, and tetanus toxoid 
approximately one week before the on- 
set of her weakness and also that the 
child had a dog which was severely in- 
fested with ticks. The child had been 
prone to rest her head on the dog s. 
The diagnosis ‘‘tick paralysis’’ was 
made at this time. 

The child began to improve within 
a few hours after removal of the tick 
and by the morning of November 15 
was feeding herself and walking, al- 
though she still walked on a wide base 
and had some ataxia of the lower ex- 
tremities. The ataxia of the upper 
extremities was almost completely 
gone. By the following morning the 
child was completely asymptomatic ex- 
cept for a questionable abnormality of 


the heel-to-shin test on each side. She 
was discharged as cured forty-eight 
hours after removal of the tick. Sub- 


sequent examination by her family 
doctor failed to reveal any residuals. 


SUMMARY 
1. This is believed to be the first re- 
ported case in the state of Florida. It 
is interesting to note that this ease oe- 
curred during the month of November. 
Although the 
ticks are found in temperate zones, in 


summer is time when 
south Florida the vear-round subtrop- 
ical climate predisposes to the contin- 


Tick 


uous presence of these insects. 
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paralysis may oceur throughout the 


vear in this area. 

2. This patient was first suspeeted 
of having ‘‘polio.’’ It is hoped that 
this ease report will focus a little more 
attention on the existence of tick pa- 
ralysis—a curable paralysis of child- 


hood. 
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RECENT DEVELOPMENTS IN THE COMMON CONTAGIOUS DISEASES 
Puitie M. Stimson, M.D. 
New York, N. Y. 


EVELOPMENTS in recent years 

in the knowledge of the common 
contagious diseases have largely to 
do with a better knowledge of the 
viruses and particularly with how to 
prevent infections due to them. The 
the 1940’s brought us 
development of the sulfonamides, and 
discovery of the powers of the anti- 
hioties, so that bacterial infee- 
tions can now be eontrolled, but we 
still are helpless before most virus 


decade of 


most 


infections once they have developed 
In the pre- 
vention of such infections, however, 


clinical manifestations. 
definite progress has been made both 
with serums and with vaceines. Also, 
in the bacterial disease of whooping 
cough, there is better understanding 
of the the vaccine; the skin 
for susceptibility to mumps is 


use of 
tent 
proving useful, and a newly reeog- 
rickettsial pox, has 
described that ean readily be 
confused with chicken pox. 

Of the five virus infee- 
ions of children, rubella, 
chicken pox, smallpox, and mumps, 
he individual 
that all 
iruses are antigenically similar. In 


nized disease, 


peen 


common 


measles, 


viruses are similar in 
strains of each of these 
ach disease one cannot. distinguish 
iv serological means between strains 
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out- 
takes 
place in the respiratory tract and is 


different 
infection 


of virus isolated from 


breaks. Primary 
followed by a long ineubation period. 
These diseases are blood-borne infec- 
tions in which the virus spreads in 
the blood stream so as to reach the 
tissues where the characteristic lesions 
develop. Antibodies formed 
which neutralize the virus, that is, in 
their presence the virus cannot infect 
cells. These antibodies usually per- 
sist for many years if not for life, so 
that true second attacks of these 
diseases are very rare. 

Influenza and _ poliomyelitis are 
similar infections to the above in 
running a rapid course usually fol- 
lowed by elimination of the virus, 
but there is little or no im- 
munity between types of the same 
virus so that theoretically at least, 
second attacks may occur at any time 
without any modification by a previ- 
ous attack. The influenza virus 
spread on the surface of the respira- 
tory tract without coming in contact 


are 


cross 


2an 


with antibodies in the blood stream 
so that clinical manifestations can 
develop despite these antibodies. 


Similarly the poliomyelitis virus can 
survive and grow in the alimentary 
canal despite antibodies in the blood 
stream. 

In general, infection with living 
virus confers a better and longer last- 
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ing immunity than does vaccination 
with killed virus. We have living 


hut attenuated virus vaccines against 


smallpox, yellow fever, rabies, and 
Various animal diseases, all granting 
the 
have killed virus vae- 


A and B, ecer- 


tain encephalitides, also rabies, and 


immunity about equal to actual 


disease, and we 


cines against influenza 


other animal infections, but the im- 
munity conferred by this group 
usually lasts not more than six to 
twelve months. And now it looks as 
though we have a killed virus vae- 
cine against poliomyelitis. 

In general, the common virus clis- 
eases of ehildhood have an_ essen 
tially normal blood count, rarely 
over twelve or thirteen thousand 
white blood cells: also. with the ex- 


ception of influenza, they have longer 


incubation periods than do the bae- 


terial diseases such as diphtheria, 
scarlet fever, and whooping cough, 
and they are more contagious even 


While today 


we have a cure for nearly every bae- 


than whooping cough. 


terial infection, we have none except 


time and the forees of nature for 
practically all the virus diseases, ex 
cept perhaps those caused by the 
largest viruses such as psittacosis and 


trachoma. 
virus diseases can be 


the 


bodies present in the gamma globulin 


the 


temporarily by 


Some ot 
prevented anti- 
fraction of human blood, particularly 


measles and infectious hepatitis, and 


perhaps rubella, mumps, and_ polio- 
mvelitis, 

Gamma globulin is always given 
intramuscularly. It is about one- 
twenty-fifth the volume of whole 


plasma, and it is free from the virus 


of serum hepatitis. After a syringe 


has been filled with gamma elobulin 
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the injection should be made at once 
otherwise the piston is likely to be 
come frozen in the barrel of th: 
syringe. 

In the prevention or modifieatio: 
of measles, the value of gamma globu 
lin has its greatest certainty, and 
regardless of the demands for othe: 
poliomyelitis, 


purposes, particularly 


enough gamma globulin should be 


allocated to measles so that any doc 
tor who wants to protect any patient 
of any age who has been exposed to 
measles anywhere should be able to 
vet the New 
York City at probably else 
where, a doctor cannot obtain gamma 
except 


necessary serum. In 


least, 
measles 


globulin to prevent 


for children 6 months to 5 years ot 


and for 


Ile cannot obtain 


age, for pregnant women, 
people already ill. 
it for children 6 years of age and over 
no matter where exposed.* But many 


of us feel very strongly that any sus 


ceptible person who has been defi- 
nitely exposed should be given at 
least a small or modifying dose of 
the serum, no matter how old or 


where exposed. A full case of measles 
is always uncomfortable and oceasion- 
ally very serious due to such ecom- 
plications as measles encephalitis. 
Measles is not a special danger to 
but 
man measles is a very serious danger 
to the 
the disease in the first ten to twelve 
the Accord- 


ingly, women with early pregnancies 


pregnant women rubella or Ger- 


fetus if the mother contracts 


weeks of pregnaney, 


who have been exposed to rubella 


given 12 ee. of 
the 
The actual protective 


should be gamma 


globulin as soon after exposure 


as is practieal. 


value has been questioned, but the 





this paper was presented, the 
strictions s te place of exposure 
ed. 


*Since 
cifle re 
ize of child have been 


spe- 
and 
remo\ 
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sychological value of such an in- 
ction is great. 

Infectious hepatitis may spread by 
direet contact through a family or a 
The older the person the 
more serious the infection may be- 
Exposed persons would do 
well to be given 1 to 2 e.c. of gamma 
vlobulin. As a matter of fact, 0.01 
cc. per pound is apparently enough 


classroom, 


ome, 


to give protection. 
The usual 
no proved value for mumps, but if 


gamma 


it is prepared from the blood of con- 
valescent mumps eases, as the Army 
was able to do in World War II, it 
is of value at least in cutting down 
the incidence of orchitis from a usual 
percentage of 25 to 28 per cent in 
soldiers with mumps to about 8 per 
cent. 

The skin test for susceptibility to 
The material used 
is a suspension in saline of mumps 


mumps has value. 


virus that is grown on embryonated 
then inactivated 
by ultraviolet light. For the test 0.1 
¢. is injected intracutaneously and 
twenty-four hours later an area of 
5 em. in diameter in- 


chieken and 


eges 


redness over 1. 
licates a previous infection with the 
numps virus, and presumptive im- 
munity. 
Uncomplicated 
levelop a positive skin test quickly, 


cases of mumps 
often in five days. Complicated cases 
re slow to develop both antibody 
nd skin sensitization, and if a skin 
test remains negative, gamma globu- 
in may be beneficial. 

The skin test is also useful in diag- 
A positive test at the begin- 
iing of a parotitis indicates that the 
atient is already immune to mumps 
nd the cause of the parotitis is some- 
An illness, such as an 


LOSIS, 


else. 


thing 
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encephalitis, that is accompanied or 
followed by a change from a negative 
to a positive test must have been due 
to the mumps virus. A father who is 
being exposed to a child with mumps 
is vulnerable if he shows a negative 
skin test, but reasonably immune if 
his test is definitely positive. 

As for gamma globulin and polio- 
myelitis, of 0.14 ec. of 
gamma globulin per pound are of 
only equivocal value in preventing in- 
fection with the poliomyelitis virus. 

Siblings of a child with polio are 
forty times as likely to be infected 
as other children in the locality, but 
most family infections are contem- 
porary. Therefore, the 
tion of gamma globulin to siblings 
is usually too late to give appreciable 
There is no evidence that 
gamma globulin given after the on- 


injections 


administra- 


protection, 


set of symptoms of poliomyelitis has 
any beneficial effect. And mass in- 
jections are exceedingly expensive 
because in an average epidemic, ex- 
perience has shown that two thou- 
sand children must be injected at a 
eost of approximately $28,000 in 
order to lower the incidence by one 
paralytic case. 

Probably best 
poliomyelitis for the use of gamma 
globulin are for small communities 
such as a summer camp that has been 
exposed to an actual and for 
known persons in the 
presence of an epidemic, such as 
pregnant women, children unduly 
exhausted by fatigue, those who must 
have a tonsil operation or an injec- 
tion of whooping cough vaccine, and 
those already sick, especially with a 
respiratory infection. 

The amount commonly given a 50 
pound child comprises all the gamma 


the indications in 


2ase, 


susceptible 
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globulin obtained from a pint of 
blood. 
usually not measurable. 

The 
prevention of poliomyelitis lies in the 


stimulation of the formation of anti- 


The inerease in antibodies is 


best hope at present for the 


bodies in a person’s serum by a vac- 
cine, The 
by the fact that there are three anti- 
genically different 
type I, the Brunhilde type; 
type Il, the Lansing type, and type 
l11, the Leon. 


situation is complicated 


types of polio 


virus: 


Type I is responsible for most 


for sub- 


type Ill 


only about 5 per cent of epidemies. 


epidemies; type II many 


clinieal infections; causes 
Cross protection is not known. 
kinds of 


have 


Two poliomyelitis anti- 
identified. First, 
antibodies, which 
are comparatively temporary, do not 
and 
are not entirely type-specific. Second, 
which 
indicate 


bodies been 


complement-fixing 
immunity, 


necessarily indicate 


neutralizing antibodies, are 


type-specific, probably im- 
munity to the disease, are compara- 
tively long lasting, and ean be devel- 
oped both by natural infection and 
by the administration of a vaccine. 
Neutralizing antibodies are used for 
the 
myelitis virus and for identifying the 
type. In the general American popu- 
lation, 60 per cent of children 6 to 
8 years of age, that is, first, second, 


establishing presence of polio- 


and third graders, show no antibodies 
to any type, and only 5 per cent have 
all three Fifty per cent of 
adults 18 years and over show neu- 
tralizing antibodies to all three types. 
ac- 
provides 


types. 


Thus antibodies are naturally 


quired as inereasing age 
more opportunities for exposure and 


infection. 
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It is possible that the amount o 
antibody necessary to protect agains 
infection is too small to be detecte: 
by present laboratory means. (Th: 
amount of neutralizing antibod; 
formed by an actual ease of polio 


myelitis averages an amount whic! 


is indicated by a dilution of 1 t 
512.) 

The requirements of a polio virus 
vaccine are that: 

1. It be effective clinically against 
all three types. 

2. It be long lasting in effect. 

3. It ean positively be killed. 

4. It ean be producible in bulk. 

5. It contain no pathogenie agent, 
such as another virus. 

6. It contain no allergenic or other 
harmful agent. 

In addition, if not killed 
tenuated or modified : 

7. It be unable to cause paralysis. 

8. It be unable to mutate; to 
change in virulence. 

9. It be unable to infect others if 
excreted. 

Neutralizing antibodies against all 
virus ean be 
injection of Salk’s 
killed poliomyelitis 


but at- 


three types of polio 


formed by the 
trivalent, 

The booster response of an 
injection given in the 
even only a little antibody raises the 
level to considerably above the level 
of antibody that follows an attack of 


saline, 
vaccine. 
presence of 


the disease. 

For the experimental use this year 
this vaccine is being distributed in 10 
e.ec. vials and the injections will be 
three in number, the second a week af- 
ter the first, and the third or booster 
dose, four weeks after the second. 

It is not known conclusively but is 
believed that the neu- 
tralizing antibodies which have been 


presence of 


augmented by injections of a vaecine 
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constitutes immunity to infection 
th the polio virus. 

the of 
whooping cough have been used for 
years, having been first listed in New 
and Nonofficial Remedies in 1914. The 
method of preparation, the contents 
of the produet, and the immunizing 
result were variable for years, but 
the early 1930’s Sauer and others 


Vaccines for prevention 


in 


demonstrated that only recently iso- 
lated strains of Hemophilus pertussis 
in Phase I were antigenically potent, 
although variably so, and from then 
on whooping cough vaccines became 
Two types of prep- 
arations have been recently available. 


venerally used. 


The first was a saline-suspended or 
so-called aqueous vaccine of which a 
total of 80 billion bacilli 
divided in three doses and given sub- 
cutaneously was recommended. The 
second was a vaccine treated with an 
adjuvant, either alum-precipitated, or 
aluminum-hydroxide-a dsorbed, of 
which a total dosage of 40 billion 
bacilli divided in three doses and 
given intramuscularly was preferred 
for infants. However, there was no 
suitable standard of potency for these 
vaecines, and although used widely in 
the last fifteen years with a 
dramatie effect in lowering the mor- 
bidity and mortality of the disease, 
the vaccines protected completely 
only about 85 per cent of those in- 
jected. However, in those who failed 
obtain complete protection, the 
manifestations of the disease were usu- 


dc save 


or so 


to 


ally mitigated. 

In 1948 a mouse protection test for 
standardizing pertussis vaccine was 
adopted by the National Institutes 
of Health and by the biological man- 
ufacturers. The potency was tested 
by immunizing mice under standard 
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conditions and then in a few days 
challenging them by the intracere- 
bral injection of exact doses of liv- 
ing pertussis bacilli known to be vir- 
ulent. The amount of test vaccine 
required to protect 50 per cent of the 
mice was compared with the amount 
required of a standard reference vac- 
cine originally tested for demon- 
strable protection of children in field 
trials. As an index of potency the 
‘*protective antigenic unit’’ was de- 
veloped, the value being determined 
on the basis of the relative mouse- 
protective (or E.D.;9) values of the 
test vaccine compared with the ref- 
erence standard. 

Therefore, beginning in 1953 the 
potency of all newly prepared whoop- 
ing cough vaccines must be expressed 
in terms of ‘‘antigenie units,’’ and 
the total dose of any preparation is 
12 units. The amount of the ref- 
erence standard vaccine that con- 
tains 12 protective units contains 96 
billion pertussis Fluid 
vaccines on the market must contain 
the 12 antigenic units in the total ree- 
ommended dose and these units must 
be provided by no more than 96 bil- 
lion organisms. Alum-precipitated 
vaccines, being more antigenic, are 
limited to 48 billion organisms in the 
total of 12 antigenic 


organisms. 


same dosage 
units. 

Whooping cough vaccines, whether 
saline-suspended, alum-precipitated, 
or aluminum-hydroxide-adsorbed, may 
be obtained by themselves, or mixed 
with diphtheria toxoid alone, or 
mixed with both diphtheria and tet- 
anus toxoids. The triple mixtures are 
in general use, those with an adju- 
vant being advised when the injec- 
tions are started in infants well un- 
der 6 months of age. The latter 
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should be given intramuscularly to 
of sterile ab- 


When the in- 
the 


lessen the small danger 
scesses or alum cysts. 
jections are started after sixth 
month, the fluid preparations may be 
subeu- 
Pro- 


in older infants and children 


preterred and may be given 


taneously or intramuscularly. 
tection 
may be much more rapid if fluid vae- 
cine is given than if an adsorbed vae- 
cine is used, but in young infants the 
greater and 


HnimMunizinge response is 


more lasting following an adjuvant. 


When 


of alum 


aluminum hydroxide instead 
is used as the adjuvant, the 
the 
pears to be less painful. 


lor all 


available, dose is 0.5 ee. 


actual injection of vaccine ap- 


almost preparations now 
the 


times at 


viven 


three intervals of at least a 
This provides a total of 12 


Single 


month, 


antigenic units. reeall or 
each 
after the 


series, again 


**hooster’”’ injections of 0.5 6.6. 
are recommended 
the 


later, 


one year 
‘completion of first 
more at 
total of 


deeade of 


two years and two 
intervals, or a 
the first 
Whether to continue 


jections thereafter is debatable. 


three year 


four boosters in 
life, the in- 
The 

rree of immunization obtained may 
be determined by the pertussis tube 
iwelutination test. 

The 
about 
Local 


ry 1 
rehniclerrtress, 


parents should be warned 


the possibility of reactions. 


reactions consist of redness, 


induration of vary- 


. 


and 


ing intensity. <A nodule may persist 
for some time at the site of injection. 


In children over 2 years, there may 


also be systemic reactions of fever 


and malaise, but sensitization to for- 
eign protein or susceptibility to the 


Art! us 


feared 


phenomenon need not be 


Loeal 
ted with heat, either dry or 


reactions should not 


be irea 
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wet, but preferably by quiet, and i 
the reaction is very severe, cool we' 
dressings will be found comforting 
When an injection is followed by ai 
th 
dosage for the next injection shoul 


the 


unusually severe loeal reaction, 


be decreased or injections dis 
continued. 
Whooping cough vaceine has 
caused convulsions, possibly as a re 
sult of an allergic mechanism, and a 
damaging, even irreversible, enceph 
alitis has occurred. This complica 
tion has usually been after a second 
or third injection but may follow the 
the 


any whooping cough vaccine involves 


first. Illenee administration of 


a definite but remote risk of serious 
results. However, the mortality of 
whooping cough can be so high and 
the protective value of the vaccine so 
that the truly re- 
mote risks should not interfere with 


well established 


widespread use of the vaccine. 
To the one 
should postpone injecting a child who 


minimize dangers, 


is in any way ill, give no two injec- 


tions at the same site, and discon- 
tinue the vaccine for any child who 
developed a high fever from a pre- 
vious injection, or any allergic reac- 
tion, especially a convulsion. 

‘or severe whooping cough, espe- 
cially in early infaney, the adminis- 
tration of 2.5 ¢.e. of gamma globulin 
prepared from the serum of hyper- 
immunized human beings and given 
intramuscularly in the buttocks every 
other day three has ap- 
peared to be definitely beneficial. A 


for doses, 
fourth dose may be necessary after 
five to seven more days. 

There is as yet no certain specific 
prepara- 
with 


chemotherapy or antibiotic 


tion effective against infection 
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Of the antibiotics in 


inieal use, the broad-spectrum prep- 


pe rtussis. 


rations, Chloromycetin, Aureomycin, 
d Terramyein, while having the 
best in vitro effect on H. pertussis, 
ave little proved beneficial effect on 
of the 
than to lower the incidence of 
This factor, 
however, makes the administration of 


he manifestations disease 
her 


secondary infections. 


one or another of these remedies defi- 
nitely indicated for all infants with 
vhooping cough, and some authori- 


ties advocate giving penicillin also, 
particularly to the infants. 

A recent number the British 
Vedical Bulletin, No. 3 for 1953, con- 
and 


of 


jains a symposium on _ viruses 
virus diseases by an eminent group of 
They have studied 
smallpox very and have 
that the virus can be isolated 
from the blood during the early stages 
of the disease but not after the second 
fever, except in eases which 
are to prove fatal. The infection can 
he transmitted from the mother to the 
fetus in utero usually about the time 
the onset of clinical illness in the 
On the other hand, epidemic 
evidence suggests to these English 


Enelish scientists. 
carefully, 


noted 


day of 


Ol 


mother, 


authors that most cases of smallpox 
ire not contagious until about the 
time of appearance of the skin erup- 
tions. 

lor the diagnosis of smallpox they 
reliable test is eultur- 
or from skin le- 
on the choreo-allantoiec mem- 
branes of 12- to 14-day-old chick em- 
The result of the test can be 
learned in two to three days. A mi- 
croseopie examination of smears care- 
fully prepared from lesions in the 
papular or vesicular stages and prop- 
erly stained can give a high percent- 


the most 
blood, 


SIONS, 


feel 


ing smears 


bryos. 
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age of positive results in as short a 
time as half an hour. 

Of special interest is their observa- 
that 
suspension of smallpox virus 


tion convalescent serum added 
to a 
renders the virus incapable of infect- 
ing the chick embryo, and they sug- 
that gamma particu- 
larly if prepared from the blood of 
immune people, which is most of us, 
might well the 


tion period to unvaccinated contacts 


cest globulin, 


be given in ineuba- 
of smallpox patients. 

Vaccination 
remia even to the extent of infecting 


can also cause a_ VI1- 
the young fetus in utero so that un- 
less exposed to smallpox, women in 
the trimester of pregnancy 
should not vaccinated. There 
seems to be little if any danger to the 
fetus in the last six months of pre- 
natal life. Schick, however, has re- 
ported the very interesting finding 
of some forty infants who were born 
pock-marked at full term and of 
mothers who had been immunized 
before coneeption but who during 
the pregnancy were exposed to small- 


first 
be 


pox. 

People taking 
are definitely contagious, particularly 
to infants with eczema. Of course, 
children with skin eruptions should 
not be vaccinated, but neither should 
the healthy clear-skinned siblings of 
Vaccinia-immune 


with vaccinations 


eezematous babies. 
vamma globulin has been suggested 
the 
bies who have been infected by vae- 


for treatment of eczematous ba- 
cinia. 

Both chicken pox and 
particularly the mild form of the 
latter, known sometimes as alastrim, 
can be confused with a recently rec- 
ognized infection now named rickett- 


smallpox, 


sial pox. This is a domiciliary dis- 
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ease entity which was identified in 
1946 in Brooklyn by the staff of the 
Bureau of Preventable Diseases of 
the New York City Department of 
Health. It is 
Rickettsia 
mitted to house mice and man by the 


the Al- 


lodermanyssus sanguineous, This tiny 


caused by infection 


with akarit and is trans- 


bite of blood-sucking mite, 
mite when empty of blood is about 1 
but 


when engorged with blood is red and 


mm. in diameter and colorless, 


much larger. Its host in nature is the 
house mouse and it is also found on 
the walls of dirty cellars where gar- 
bage and other food for mice are al- 
lowed to accumulate. 

Since 1946, from 50 to 150 eases a 
year have been reported in Greater 
New York 
cases in one small apartment house in 
Hartford, and four in 
Philadelphia have been noted. 

The 


disease 


City, and recently eight 


Connecticut, 


clinical manifestations of the 
have One is 
the primary lesion at the site of the 
insect bite; this is at first a firm red 


three features. 


papule, which grows to 1 to 14% em. 
A vesicle forms in the 
center, then shrinks and dries, form- 
ing a after about 
three weeks falls off, leaving a small 
The lesion is not tender and 
not iteh. The regional lymph 
nodes normally become enlarged but 
are only slightly if at all tender. 


in diameter. 


blaek seab which 
sear. 


does 


Second are the constitutional man- 
four 
to seven days after the bite: the pa- 


ifestations which oceur about 
tient suddenly develops considerable 
headache, 


often 


fever, chills and sweats, 


backache, malaise, and photo- 


phobia. These various manifestations 
persist about a week and gradually 


clear up. 
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Third is the rash. An eruption a) 
pears one to four days after the onse’ 
It is usually generalized iy 
distribution without a pattern, except 
that, like chicken pox, it is unusua 
on the palms and soles, and agai) 
like lesions have been 
seen on the tongue and palate. The 
pocks are discrete, begin as maculo 


of fever. 


chicken pox, 


papules, and develop vesicles on to) 
which dry and form small 
which in turn fall off and leave no 
sear. The course of the pox is four 
to seven days in duration, and there 


seabs 


are no subjective symptoms due to 
the eruption. usually a 
moderate leukopenia. have 
been no complications and no deaths. 
There is no specific treatment indi- 
‘ated but Aureomyein, Terramycin 
and Chloromycetin 
beneficial. 


There is 
There 


apparently are 


Severe chicken pox in the adult 
may closely resemble rickettsial pox, 
both diseases having prolonged and 
distressing eruptions, except that 
while in chicken pox the vesicle re- 
places the papule, in rickettsial pox 
the papular element of the lesions re- 
mains throughout, the vesicles sur- 
mounting the papules. Search should 
be made for the primary lesion of rick- 


ettsial pox and complement fixation 
A his- 


tests can prove this diagnosis. 
tory of exposure to chicken pox is, 
of course, important, or, on the other 
hand, the reeognized presence of house 
mice and of unsanitary conditions can 
be significant. 

The Weil-Felix reaction with Pro- 
teus OX19 which is positive in such 
other rickettsial diseases as typhus 
fever, both epidemic and endemic, 
and in Rocky Mountain spotted fever 
(neither of vesicular le- 
sions) is negative in rickettsial pox. 


which has 
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So much for the progress of the re- 
cent past. What of the future? This 
summer should tell us whether or not 
polio ean be prevented. The pros- 
pect is so good that a doctor friend 
of mine who works for the National 
loundation for Infantile Paralysis 
actually is feeling economically inse- 
cure and, at the same time, jubilant, 
due to his belief that conquest of the 
disease is at hand. Even so, if the 
good, it will, of 
to immunize 


vaecine is 
take 


polio 


course, years 


enough people to curb that disease 
and to keep it eurbed, and, further- 
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more, there are in the United States 
1,800 people now living in respirators 
who will continue to need care for 
many years to come. Similarly with 
other diseases, smallpox will continue 
a menace as long as there are people 
who oppose compulsory vaccination, 
and there is nothing now known that 
will stop chicken pox. But progress 
being what it has 
been, we truly look forward 
hopefully to dramatic advanees in 


in recent years 


can 


the prevention and cure of most, if 
not all, of even the virus diseases. 
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PSYCHOLOGIC ASPECTS OF DIETARY DEFICIENCY STATES 


HARRY 
NEw 


HERE is a sizable group of dis- 
Sacer often referred to as the psy- 
the 
influenced to a 


chosomatie disorders, in whieh 


elinieal picture is 
greater or lesser degree by emotional 
factors. Sueh diseases in children are 


asthma, certain § skin disorders, and 


uleerative colitis. 
This 


ample of the opposite type of relation- 


brief review presents an ex- 
ship, namely, the influence of altered 
this 


deficiencies on 


somatie states (in case various 


dietary psychologie 


funetioning. 


SEMISTARVATION 


The literature, old and new, contains 
the behavior of per- 
As the 


food supply diminishes the involved 


many aceounts of 


sons under famine econditions.' 
persons hbeeome more and 


more pre- 


occupied with food Food beeomes the 
principal subject for thought and eon- 
ereative 
and 
thought are directed more and more to 
food, 


a time, the major part of the 


versation. Coherent and 


thinking is impaired. Energy 


finding ways of getting and, 
after 
waking hours are spent in this way. 

Other normal activities are reduced 
interest declines 


The 


women offering them- 


or eliminated. Sex 


or becomes extinct. inerease in 


the number of 


selves for prostitution is a_ reflection 
Pediatrics, Col- 
York University-Belle- 


From the Department of 
of Medicine, New 
Medical Center 
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BAKWIN, 


York, N. Y. 


M.D. 


of the desperation with which food is 


sought and, at the same time, of th: 
lowering of moral restraints. 
In groups affected by famine thi 


usual social amenities are dropped, 
responsibility to family and loyalty to 
the 
thievery and erimes of violence rises 
Riot 
mild food deprivation, but severe dep 


friends disappear, incidence ot 


and rebellion are increased }) 
rivation makes for relative tractabil 
ity. 
During rehabilitation from starva 
tion, the recently starved man is likely 
to maintain his anxiety about food 
Many hide, 


hoard food. In contrast to the spirit 


continue to steal, and 
less, hopeless attitude during starva 
tion, complaints become fierce, bitter, 
and resentful. 

Blanton? studied the psychologic ef 
the school 


fects of undernutrition in 


children in Trier, during 


World Wa r I. 


children 


Germany, 
Forty per cent of the 
from under 
that 


The incidence of 


were suffering 
the 
energy was reduced. 


nutrition to extent nervous 
neurosis, psychosis, abnormal ‘‘nerv- 
ousness,’’ organic nervous disease, ties, 
or conduct disorders was unehanged. 
The number of children considered to 
be borderline defectives rose slightly. 
The incidence of stuttering was unaf- 
fected, but the children 


with lisping, 


number of 


slurring speech was 


greatly increased. School performance 
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was reduced all along the line, and 
the pereentage of children failing to 
pass their grades at school was doubled. 
The children seemed to lack energy 
and interest in their work. They were 
inattentive, and comprehension of 
school tasks was poor and slow. Mem- 
ory was also adversely affected. In 
addition the children showed a nervous 
restlessness. Blanton estimated that 
about 5 per cent of the school popula- 
tion suffered injury to the nervous 
system of such a nature as to affect 
the intelligence permanently. 

During the famine of 1921 in Russia 
the starved children manifested a com- 
bination of unusual vindictiveness, 
marked hyperirritability, and chronic 
erying. Many showed frequent spells 
of extraordinary rage, animosity, and 
irritability.® 

Experimental Semistarvation.— 


Keys* and his co-workers studied the 


effects of experimentally induced semi- 
starvation in a group of thirty-six 
eontrolled condi- 
The subjects were conscientious 
objectors during World War II. They 
were healthy, intelligent, white men 
back- 


young men under 


tions. 


varied socioeconomic 
grounds. Observations were made be- 
fore, during, and after a six-month 


period of semistarvation. 


from 


No change in general intellectual 
eapacity was found. Everyday per- 
formance was, however, markedly af- 
fected. Voluntary mental effort was 
progressively diminished during the 
period of dietary deprivation. Such 
activities as reading, conversation, or 
writing required more effort and con- 
centration than the person was willing 
to devote to them. 

Sensory activity was unaffected; in- 
deed auditory activity actually im- 
proved, to return to the control value 
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No significant 
the Ror- 
schach or Rosenzweig frustration tests. 


during rehabilitation. 
changes were observed in 


The behavioral changes were fairly 
uniform and were similar to those re- 
ported from natural starvation. Wide 
individual differences were, however, 
observed and were accentuated as the 
semistarvation progressed. After 
twenty-four weeks on the restricted 
diet the men, in addition to being 
emaciated, were quiet, somber, apathe- 
tic, and slow in motion. The facies 
suggested depression and world-weari- 
ness. Questionnaires and 
revealed that the men were depressed, 
apathetic, mentally dull, and 


interviews 


moody, 
without ambition. 

A somewhat surprising finding was 
the recognition by the semistarved men 
themselves of irritability which was 
not evident in their behavior. They 
explained this on the basis of an inner 
rage about which they did nothing be- 
-“ause it was too much trouble. 

Evidence of neurotic behavior was 
shown by the results of the Minnesota 
Multi-phasie Inventory, 
the details of behavior, and the psy- 
chiatrie interviews. In contrast to 
their behavior during the 
period, the starving men showed the 


Personality 


control 


neurosis triad of hysteria, depression, 
and hypochondriasis. The extent of 
the neurotie behavior was roughly pro- 
portional to the extent of the weight 
loss. 

During rehabilitation there 
gradual return to normality, but the 
course was not a simple reversal of the 


was a 


changes that had taken place during 
semistarvation. <A striking feature of 
the early rehabilitation period was the 
emergence of irritability which had 
been previously well concealed. For a 
time the study subjects became more 
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troublesome than at any other period 


the all 


changes disappeared except for an un- 


during study. Eventually 
usual interest in food, which persisted 
the 


even 


in some of subjects for many 


months or vears. 


THIAMINE 


Studies on the experimental produc- 
tion through re- 
striction of the intake of thiamine have 
been reviewed by Wilder.’ Most of 
the studies were state hos- 
pitals. With 


thiamine intake, both young and older 


of psychone uroses 


made in 


moderate restriction of 


patients declined in tests which 


stressed speech and manual dexterity. 
The decline was greater in the older 
men, possibly because of the greater 
susceptibility of tissues already partly 
deteriorated the 
When the restriction was more severe 


by aging process. 
the decline in performance was acceler- 
ated and involved general mental ef- 
ficiency in the majority of the older 
As the dietary restriction con- 

faculties involving attention, 


men. 

tinued, 
interest, ambition, and sociability were 
affected. 
there was less talking and much less 
With still re- 
mental changes 
rapidly and 
some instances there were explosive 


unmistakably Consequently 


activity. more severe 
appeared 


in 


striction 
were unmistakable; 
episodes, tantrums, furors, and rages. 

Wernicke’s syndrome is character- 
ized by ophthalmoplegia, memory loss, 
confabulation, apathy or apprehension, 
clouding of consciousness, ataxia, and 
The syndrome is 
in 


coma.” 
in 
women with pernicious vomiting, and 


sometimes 


observed alcoholies, pregnant 


sometimes in patients after major sur- 


gery when glucose is administered. 


Peripheral neuropathy may or may not 


be present. The syndrome has been 


OF PEDIATRICS 


attributed to thiamine deficienc\ 
Other vitamin B deficiencies are prol 
The lesion 


ably also present. is al 


acute hemorrhagie polioencephaliti 
superior. Wernicke’s syndrome has a! 
most entirely disappeared, presumabl) 
owing to the enrichment of bread wit! 


thiamine.” 


NIACIN 


Mental symptoms are prominent it 
pellagra (niacin-deficiency disease 
and frequently precede the typical der 
matitis The early 
symptoms are often considered neuras 
thenie. They consist of headache, 
irritability, difficulty in concentration, 
apprehen- 


and diarrhea. 


forgetfulness, restlessness, 
sion, and a feeling of inability for 
mental or physical effort. Later on 
symptoms related to cerebral damage 
appear—memory confusion, 
disorientation, intermittent delirium, 
Korsakoff’s syndrome, and dementia. 
Some patients are excited; others are 
depressed, anxious, apprehensive, or 
paranoid. Neurological manifestations 
such as convulsions, incontinenee, cog- 
wheel rigidity, irregular involuntary 
and defective 
sensation may also be present. 

Acute deficiency may produce a 
state of confusional exhaustion, deep 
stupor, or coma. The sole manifesta- 
tion of chronie deficiency may be a 
neurasthenie syndrome. Mental symp- 
toms of organic brain damage persist 
in many patients after cure of the 
pellagra, indicating that irreversible 
damage to the brain has taken place. 

Some of the mental symptoms are 
probably due to associated deficiencies 
of the vitamin B 


defects, 


movements, paralysis, 


of other members 
group. 
Niacin has a beneficial effect on the 


mental symptoms of pellagra, but its 
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mode of action is not clear. It prob- 
ally has a specifie action in patients 
who are suffering from deficiency. In 
the psychosis of pellagra, brain pyri- 
dine nuelectide cohydrogenases are de- 
pleted. Nicotinie acid amide is a com- 
ponent of the pyridine nucleotides, 
which are important constituents of a 
coenzyme system and participate ac- 
tively as hydrogen transporters in cel- 
lular metabolism. These coenzymes for 
dehydrogenases participate in the 
changes which take place between the 
metabolite and the final oxidation by 
cytochrome oxidase. 

A favorable response of mental 
symptoms to niacin administration is 
not to be taken as justification for a 
diagnosis of specifie deficiency. Leh- 


mann® reported the successful use of 
massive doses of nicotinie acid in a 
man with posttraumatic confusional 


The man had been ill for sev- 
eral months. There was no reason, in 
the man’s history or examination, to 
suspect pellagra. The changes in the 
patient’s condition following treat- 
ment were so striking and so prompt 
that there could be little doubt that 
they were produced by niacin therapy. 

Niacin may produce its beneficial ac- 
tion through a saturation effect that 
shifts the balance of coenzyme sys- 
tems involved in cellular metabolism 
to a new compensatory equilibrium. 
There is also evidence that niacin im- 
proves cerebral blood flow by produe- 
ing cerebral dilatation, although this 
las been questioned. 


state. 


VITAMIN B, 


Except for listlessness preceding the 
onvulsions, no mention is made of 
sychologic changes in the two infants 
ith induced pyridoxine deficiency 


eseribed by Synderman and _ asso- 
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ciates.° The ‘‘pyridoxine-dependent’”’ 
infant reported by Hunt and co-work- 
ers’® turned out to be mentally defee- 
tive. 

Apathy, somnolence, and irritability 
have been observed in adults 
with experimentally induced vitamin 
B, deficiency. 


some 


KW ASHIORKOR 


Psychologie changes are seen regu- 
larly in children with kwashiorkor.''*” 
This syndrome is generally regarded 
as being produced by protein defi- 
ciency. It is characterized by under- 
nutrition, edema, frequent watery 
stools, poor appetite, skin lesions, and 
hair changes. Especially striking is 
the appearance of the children. They 
lie quietly with head bent on the chest, 
legs drawn up, and an expression of 
utter misery. When disturbed they 
may, unlike African children in gen- 
eral, submit to examination, seemingly 
unwilling to make an effort at resist- 
ing or they may register their discon- 
tent by irritable whining. They rarely 
ery out or scream like normal children. 


VITAMIN C 


Psychologie changes are not prom- 
inent in subjects who are vitamin C 
deficient. Weakness and a feeling of 
fatigue, which became progressively 
more marked as the experiment con- 
tinued, were the only manifestations 
observed during the studies on experi- 
mentally induced seurvy by Crandon 
and associates.’* The ability to walk 
and run (aerobie work) was reduced, 
but the eapacity for anaerobie work, 
as measured by the muscular activity 
of the forearm with an ergograph, was 
undiminished. 

The irritability shown by infants 
with seurvy is due, presumably, to the 
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troublesome than at any other period 
the 
changes disappeared except for an un- 


during study. Eventually all 
usual interest in food, which persisted 


in some of the subjects for many 


months or even years. 
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striction of the intake of thiamine have 
been reviewed by Wilder.’ Most of 
the made in state 
pitals. restriction of 
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moderate 


patients declined in tests which 
stressed speech and manual dexterity. 
The decline was greater in the older 
men, possibly because of the greater 
susceptibility of tissues already partly 
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When the restriction was more severe 


deteriorated by aging process. 
the decline in performance was acceler- 
ated and involved general mental ef- 
ficiency in the majority of the older 
men. As the dietary restriction con- 
tinued, 
interest, ambition, and sociability were 
affected. 
there was less talking and much less 


faculties involving attention, 


unmistakably Consequently 


activity. With still more severe re- 
striction mental changes appeared 
rapidly and were unmistakable; in 


some instances there were explosive 
episodes, tantrums, furors, and rages. 

Wernicke’s syndrome is character- 
ized by ophthalmoplegia, memory loss, 
confabulation, apathy or apprehension, 
clouding of consciousness, ataxia, and 
sometimes coma. The syndrome is 
pregnant 
women with pernicious vomiting, and 
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sometimes in patients after major sur- 
administered. 
Peripheral neuropathy may or may not 
be present. 


gery when glucose is 
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and frequently precede the typical der 
matitis The early 
symptoms are often considered neuras- 
thenic. They consist of headache, 
irritability, difficulty in concentration, 
forgetfulness, apprehen- 
sion, and a feeling of inability for 
mental or physical effort. Later on 
symptoms related to cerebral damage 
appear—memory confusion, 
disorientation, intermittent delirium, 
Korsakoff’s syndrome, and dementia. 
Some patients are excited; others are 
depressed, anxious, apprehensive, or 
paranoid. Neurological manifestations 
such as convulsions, incontinence, cog- 
wheel rigidity, irregular involuntar) 


diarrhea. 


and 


restlessness, 
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sensation may also be present. 
Acute deficiency may produce a 


state of confusional exhaustion, deep 
stupor, or coma. The sole manifesta 
tion of chronic deficiency may be a 
Mental symp 
toms of organie brain damage persist 
in many patients after cure of the 
pellagra, indicating that irreversible 
damage to the brain has taken place. 

Some of the mental symptoms are 
probably due to associated deficiencies 
of other members of the vitamin B 
group. 

Niacin has a beneficial effect on the 
mental symptoms of pellagra, but its 


neurasthenie syndrome. 
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mode of action is not clear. It prob- 
ably has a specifie action in patients 
who are suffering from deficiency. In 
the psychosis of pellagra, brain pyri- 
dine nucleotide cohydrogenases are de- 
pleted. Nicotinie acid amide is a com- 
ponent of the pyridine nucleotides, 
whieh are important constituents of a 
coenzyme system and participate ac- 
tively as hydrogen transporters in cel- 
lular metabolism. These coenzymes for 
dehydrogenases participate in the 
changes which take place between the 
metabolite and the final oxidation by 
eytochrome oxidase. 

A favorable response of mental 
symptoms to niacin administration is 
not to be taken as justification for a 
diagnosis of specifie deficiency. Leh- 
mann® reported the suecessful use of 
massive doses of nicotinie acid in a 
man with posttraumatie confusional 
The man had been ill for sev- 
eral months. There was no reason, in 
the man’s history or examination, to 
suspect pellagra. The changes in the 
patient’s condition following treat- 
ment were so striking and so prompt 
that there could be little doubt that 
they were produced by niacin therapy. 

Niacin may produce its beneficial ac- 
tion through a saturation effect that 
shifts the balanee of coenzyme sys- 
involved in cellular metabolism 
to a new compensatory equilibrium. 
There is also evidence that niacin im- 
proves cerebral blood flow by produe- 
ing eerebral dilatation, although this 
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ciates.° The ‘‘pyridoxine-dependent”’ 
infant reported by Hunt and co-work- 
ers’® turned out to be mentally defec- 
tive. 

Apathy, somnolence, and irritability 
have been in some adults 
with experimentally induced vitamin 
B, deficiency. 


observed 


KW ASHIORKOR 


Psychologie changes are seen regu- 
larly in children with kwashiorkor.''*" 
This syndrome is generally regarded 
as being produced by protein defi- 
ciency. It is characterized by under- 
nutrition, edema, frequent watery 
stools, poor appetite, skin lesions, and 
hair changes. Especially striking is 
the appearance of the children. They 
lie quietly with head bent on the chest, 
legs drawn up, and an expression of 
utter misery. When disturbed they 
may, unlike African children in gen- 
eral, submit to examination, seemingly 
unwilling to make an effort at resist- 
ing or they may register their discon- 
tent by irritable whining. They rarely 
ery out or scream like normal children. 


VITAMIN C 


Psychologie changes are not prom- 
inent in subjects who are vitamin C 
deficient. Weakness and a feeling of 
fatigue, which became progressively 
more marked as the experiment con- 
tinued, were the only manifestations 
observed during the studies on experi- 
mentally induced seurvy by Crandon 
and associates.'* The ability to walk 
and run (aerobic work) was reduced, 
but the eapacity for anaerobic work, 
as measured by the muscular activity 
of the forearm with an ergograph, was 
undiminished. 

The irritability shown by infants 
with scurvy is due, presumably, to the 
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pain associated with a slipped epiphy- 


sis and subperiosteal hemorrhage. 


VITAMIN D 


No data are ave lable on the mental 
state of infants and children with riek- 
Many 


unusually 


ets. infants with tetany are 


Jumps and respond to 


touch, sound, and change of position 
with increased activity, crying, and, 
convulsion. (This is also 
the 


Others, with similarly low 


at times, a 


observed in newborn infant with 
tetany 
serum calcium values, appear calm and 


placid. 
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Comments on Current Literature 


EXANTHEMS AND 


ITH the advent of improved lab- 

oratory methods, especially those 
involving the use of tissue culture, a 
number of elinieal entities is being 
subjected to investigation. In the 
course of these studies an interesting 
array of eytopathogenie agents has 
heen isolated. In the ease of some of 
these cytopathogenie agents, etiologi- 
cal association with the elinieal piec- 
ture observed seems to have been 
demonstrated clearly, while in other 
instanees the agents isolated must be 
investigated more extensively before 
etiological significance ean be as- 
signed to them. 

In The Journal of Immunology, 
April, 1954, two papers appear by 
Franklin A. Neva and John F. Enders 
in whieh they report the isolation by 
means of tissue culture of eytopatho- 
genie agents from a group of patients 
suffering from an unusual epidemic 
exanthem.'! Another such agent, dis- 
tinetly different from the other strains, 
was recovered about the same time 
from a child whose clinieal manifesta- 
tions were highly suggestive of roseola 
infantum.” The tissue culture methods 
employed ineluded suspended cell 

flask) eultures of human kidney tis- 

sue, and roller tube (implant) eultures 
of human embryonie skin and muscle 
tissue, postnatal foreskin tissue, and 
human uterine tissue. 

The first of the two papers describes 
studies carried out on a group of eight- 
een patients seen during the late sum- 
mer of 1951. In and around the Boston 
area at this time an epidemic exan- 
them occurred, for the most part in 
children, which was characterized 
clinieally as a mild febrile disease of 
short duration, with moderate fever 
for one or two days, and accompanied 


TISSUE CULTURE 


by a skin rash appearing on the face 
as well as the trunk. From these 
eighteen patients stool specimens, 
throat swabs or washings, and blood 
specimens were obtained. No eyto- 
pathogenic agents were isolated from 
the throat washings or from throat 
swabs. From the stool specimens ob- 
tained from these patients, seven ey- 
topathogenie agents were isolated, 
which gave evidence in tissue culture 
of being intracellular parasites, and 
which showed consistently definite 
and characteristic pathogenic effects 
upon the cells of the tissue cultures 
inoculated. All seven strains isolated 
seemed to be similar in the type of 
cytopathogenesis produced. In most 
instances the changes in these cultures 
could be distinguished readily by the 
observers from those produced in sim- 
ilar cultures by other agents, e.g., the 
virus of herpes simplex, or of polio- 
myelitis. 

The cytopathogenic effect is de- 
scribed as oceurring primarily in the 
fibroblasts of the tissue cultures, es- 
pecially in the ease of the roller-tube 
implants. Epithelial cells appeared to 
remain intact and seemed to be un- 
affected. Cellular degeneration pro- 
gressed relatively slowly. These obser- 
vations are in striking contrast to 
those recorded by the authors in their 
wide experience with the propagation 
of strains of poliomyelitis virus. In 
tissue cultures infected with strains 
of polio virus, degeneration progresses 
rather rapidly and epithelial cells, as 
well as fibroblasts, are destroyed. 

Attempts to infect mice with these 
newly isolated strains were not sue- 
cessful. However, it is of considerable 
interest that from the stool specimens 
of two of the patients strains of Cox- 
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sackie virus, identified as Group A, 
type II, were isolated. These isola- 
tions were accomplished by means of 
direct inoculation of fecal suspensions 
into suckling mice. Attempts to iso- 
late these Coxsackie strains in tissue 
culture preparations were unsuccess- 
ful. 

Serum specimens during the acute 
and convalescent phases of the dis- 
ease were available in five of the seven 
patients. All five showed during the 
course of clinical recovery an inereas- 
ing titer of neutralizing antibody to 
one or two of the newly isolated 
agents, and on the basis of controlled 
laboratory investigations, the authors 
eoncluded that these several infec- 
tious agents, isolated directly by 
means of human tissue culture from 
patients showing the exanthematous 
manifestations deseribed, are either 
identical immunologically, or  im- 
munologically very closely related. 

A second paper by Neva and En- 
ders? appearing in the same issue deals 
with the isolation of another cyto- 
pathogenic agent from a fecal speci- 
men which was obtained from a pa- 
tient on the eighth day of an illness 
very similar clinieally to roseola in- 
fantum. The patient was a male child, 
2 years of age, who, without any defi- 
nite prodromal signs, developed a 
temperature of 104.4° F. The temper- 
ature was sustained, and on the third 
day of illness was still 102° F. On the 
fourth day the temperature fell to 
100.2° F. At this time a rash ap- 
peared, evident first about the shoul- 
ders and thorax, then spreading down 
to involve the trunk. The rash lasted 
for a period of about three days. 

A suspension prepared from the 
fecal specimen obtained on the eighth 
day of illness, yielded on tissue eul- 
ture an agent which brought about 
striking and unusual cytopathogenic 
effects. The type of cellular degenera- 
tion observed, particularly in the rol- 
ler-tube implant eultures, was con- 
sidered by the authors to be unique in 
their experience, and could be dis- 
tinguished from that characteristic of 
other eytopathogenie agents. “In fi- 
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broblasts ... the earliest change note 
was swelling of the affected cells fo! 
lowed by slowly progressing granula 
degeneration of the nuclei. The cells 
often became greatly enlarged an 
assumed bizarre shapes or forms. Th: 
peculiar granular or stippled appear 
ance of the cell nuclei was a striking 
feature.” In kidney tissue cultures 
the cells of which are primarily epi 
thelial in type, the degenerative 
changes induced by the agent con 
cerned chiefly granulation of nuclear 
substance and alteration of normal 
cell boundaries. Excellent photomi- 
crographs illustrating these cellular 
changes are ineluded in the publica 
tion. 

Serum specimens were obtained 
from the patient on the third day and 
on the twenty-eighth day following 
the onset of illness. Antibody studies 
‘arried out with these specimens 
demonstrated the development of neu- 
tralizing antibodies to the agent newly 
isolated. It is of interest that again 
the eytopathogenic agent recovered 
from stool failed to produce observ- 
able change when inoculated into 
mice, even on serial passage in suck- 
ling mice. 

On the basis of these investigations 
it seems likely that the eytopatho- 
genie agent isolated from the stool of 
a patient showing clinical features of 
roseola infantum has etiological sig- 
nificanee. However, the authors stress 
the need for caution in associating 
causally a newly isolated infectious 
agent with the clinical manifestations 
observed in the patient from whom 
the infectious material was obtained. 
They re-emphasize that isolation per 
se of a cytopathogenie strain, particu- 
larly from stool material, does not 
mean necessarily that an etiological 
relationship with the elinical entity 
has been established. However, the 
development during the course of elin- 
ical recovery of type specific antibod- 
ies against the newly isolated agent 
lends considerable weight to the con- 
clusion that the agent in question does 
have etiological significance. In this 

























COMMENTS ON CURRENT 


connection Neva and Enders refer to 
the experience of Huebner and his as- 
sociates with numerous strains of 
Coxsackie virus which “led them to 
emphasize the necessity for controlled 
epidemiologie studies before an etio- 
logie role of a new organism can be 
established.” 

The isolation of such a eytopatho- 
venie agent from stool material ob- 
tained from a patient showing clinical 
manifestations very similar to those 
observed in roseola infantum is of 
particular interest in the light of pre- 
vious studies concerning the etiology 
of this disease.® 

RussELL J. BLATTNER 
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To the 
Vital statisties of the U.S. 


Health 


Kkditor: 
Department of 


show that 1,568 infant deaths were 


classified as due to accidental suffocation. 


Under one vear of age 5.515 were ase ribed to 


‘asphyxia, cause not specified.’’ There 


surely must be something wrong somewhere 


death cannot be 
The 
may lie in part in the fact that the patholo 


when the eause of specified 


or found at autopsy. reason for this 


gist never includes the posterior nares in his 
examination to determine the presence of an 
atresia, 


I an 


neonatorum with atelectasis found at autopsy 


strongly of the opinion that asphyxia 
unrecognized bi 
This 


1829. 


may be due in part to an 
lateral atresia of the posterior nares, 
Otto in 
What has happened to this work since then 
I do not 


In my 


relationship was described by 


know, 

attempt to discover the reason for 
this lost information, T learned that almost all 
eases of suffocation are autopsied by the 
New 


mutilation of the 


medical There is a law in 
York 
hody 


aminers told me 


examiner, 


State which forbids 


before burial. One of the medieal ex 


that to remove part of the 


hard palate to obtain a specimen of the pos 


terior nares is considered mutilating and 


therefore is not done. Frequently the exact 


cause of death in cases of suffocation is not 


found, when it could very well be due to an 


atresia of the posterior nares if only an in 
vestigation of this area had heen established. 
Proof of such relationship, therefore, eannot 


be determined until such time as the patholo 


Correspondence 


gists will begin to include the posterior nares 
by removing a specimen en bloc in all infa 
suffocation deaths where no other pathology 
eould be found to account for the infant's 
death. 

The clinical reason for believing that su 
foeation is due to a bilateral atresia of the 
posterior nares is based upon the fact that 
infants will not mouth to 
they 


Proof of such a phenomenon can easily 


most open the 


breathe if cannot breathe through the 
nose, 
with 


he determined almost any normal new 


born infant by simply pinching the nostrils 
together, cutting off the air through the nose, 


It will be notice 


when he is resting quietly. 
that in most instances, but not necessarily in 
all, that | 


breathing, he will 


in the infant’s attempt at force 


nasal close the mout! 
tighter, become red in the face, toss his head 
manifest signs of 
until the 


from the nose. 


from side to side, and 


fingers ¢ 


impending asphyxia, 
released 

Atresia of the posterior nares as a con 
genital pathological entity is not even mer 
tioned in any classification on vital statistics 
as a cause of death under infant suffocatior 

Potter and Adair, in their excellent boo 
on Fetal and Neonatal Death, make no men 
tion of atresia of the posterior nares, not be 
eause it does not exist, but because it was 
never considered, 

[ am almost certain that if more physi 
cians were made aware of this situation, the 
lives of many infants up to about 5 month 
of age would be saved. 


Henry H. BEINrie_p, M.D 











the following were certified by the 

American Board of Pediatrics at the ex 

amination at New York City, April 30, May 

l and 2, 1954. 

Dr. Wiliam E,. Baldock, 196 E, State St., 
Columbus, Ohio. 

lr. Giulio John Barbero, 36 Letitia Lane, 
Media, Pa. 

Dr. Sidney Bennett, 196-05A 67th Ave., 
Fresh Meadows, L. I., N. Y. 

’. Harold Richard Berger, 250 Elizabeth 
Ave, Elizabeth, N. J. 

rr. Jerome David Berman, 248 Pharr Rd., 
N.E., Atlanta, Ga. 

Dr. Alexander Blum, Jr., 34-40 S. Bedford 
Rd., Mount Kiseo, N. Y. 

Dr. David A. Brown, 160 Post Rd., Darien, 
Conn. 

’r. Elizabeth Lillian Brown, 39-04 48th St., 
Long Island City 4, N. Y. 

Dr. Arthur Eugene Burns, 860 Herrick Rd., 


r. William Felix Calhoun, 


* Frank J. 


Cleveland, Ohio. 
Jr., 3461st ASU, 
Rucker, 


U. 8. 
Ala. 


Army Hospital, Camp 


Cozzetto, 2325 Panorama Ave., 
Boulder, Colo, 
Allen Crocker, 
Ave., Boston 15, Mass. 
. Mary Ophelia Cruise, 922 Poplar Blvd., 
Jackson, Miss. 


Carrol 300 Longwood 


lr. Estelle Rose De Vito, 301 E, 21st St., 
New York, N. Y. 
r. William Rowlett Dorsey, 14 Beekford 


St., Salem, 


Mass. 


James Edgar Drorbaugh, 3030 Town 
Line Rd., Rochester 18, N. Y. 
Herbert Melvyn Eskwitt, 215 W. 88th 
St., New York 24, N. Y. 
. William J. Fanizzi, 24-20 27th St., As 


toria 2, N. Y. 
Louis A. Farchione, 711 FE. 
Syracuse, N. Y. 


Genesee St., 


r. John Eugene Farley, Jr., 343 Willett 
Ave.,. Riverside 15, R. I. 


B. Felice, 46 Southgate Court, 
me A 
Michael Joseph Gavenchak, 


Anthony 
Brookly n 23, 


191 York- 


shire Dr., Biloxi, Miss. 
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Stanley B. Gittelson, 300 
Ave., Cedarhurst, N. Y. 

H. William Goidblatt, 34 
Methuen, Mass, 

Reiffel Gollin, 55 FE, 
Chicago 2, Tl. 


Buswell Ave., 


Pearl Washington, 


Griffiths, 9 Howe St., 


New Haven, Conn. 


Sylvia Preston 
Melvin Malcolm Grumbach, Harriet Lane 
Home, Johns Hopkins Hospital, Balti- 
more 5, Md. 

A. Charles Hoffman, 219-50 
Ave., Queens Village, N. Y. 
Milton Hollander, U. 8S. Army 
Hospital, Fort Hamilton, Brooklyn, N. Y. 
Nancy Huang, 4113 Pine St., Philadel- 


Hartland 


Henry 


phia 4, Pa. 

John James Kangos, 51 Livingston Ave., 
New Brunswick, N, J. 

Eugene 8S. Kaplan, 643 Scranton Ave., 
Lynbrook, N. Y. 

Raymond Koloski, 54 Noxon St., Pough- 
keepsie, N. Y. 

Louis Frederick Kuehn, 106 Richmond 
Dr., S.E., Albuquerque, N. Mex. 

Louis A. Lame, 2028 Chestnut Blvd., 
Cuyahoga Falls, Ohio. 

Anton Nathaniel Lethin, Jr., Phys. Dept., 


Yale University School of Medicine, 
333 Cedar St., New Haven, Conn. 
Joseph Charles Ley, 800 Wood St., 
Pittsburgh 21, Pa. 

John Thielt Luetters, 14 Table Lane, 


Hicksville, N. Y. 

Homer Jack MeDonald, 2909 Highland 
Ave., Birmingham, Ala. 
Florence Marshall, 525 E, 
York 21, N. Y. 
Maynard, 3624 MacArthur 
Blvd., Oakland 19, Calif. 


68th St., New 


Francis Mealy, 6 Harrison St., 


Taunton, Mass. 


Dr. Tom Sperring Mebane, 1300 8S. Allen 
St., State College, Pa, 

Dr. Winfield Tyson Moyer, 342 Main St., 
Manchester, Conn. 

Dr. Thomas Joseph Murphy, 145 W. Elm 





St., Brockton, Mass. 
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Charles N. Needham, 509 W. Onondaga 


St., Svracuse, N. Y. 


Anna Neumann, 1801 Eye St., N.W., 


Washington 6, D. C. 


. George J. O’Donnell, 272 S. River St., 


Wilkes-Barre, Pa. 

Neida Quackenbush Ogden, Bassett Hos 
pital, Cooperstown, N. Y. 

Stephen FE. Paseucei, 529 Edith St., Old 
Forge, Pa. 

Edgar Brownell Phillips, 319 Longwood 
Ave., Boston, Mass. 

David J. Posner, 98 Wolcott Rd., Levit 
town, N. Y. 

Edmond Preston, III, 129 Chester Ave., 
Moorestown, N. J. 

Nathaniel Joseph Pulver, 10 Franklin 
Ave., White Plains, N. Y. 

Harvey Oliver Randel, CSCN/CHSA 
No. 19, Navy No. 510, FPO New York, 
ae A 

William Harry Robison, Carlton Terrace 
Apts., 920 8. Jefferson St., Roanoke, Va. 
Arthur Allport William Roe, 648 Main 
St., Laconia, N. H. 


*. Charles A. Roy, 134 Everett St., South 


bridge, Mass. 


. Jerome H. Rusoff, 357 Ashford Ave., 


Dobbs Ferry, e- ee 
Howard E. Sealettar, 3650 Med. Gp., 
Box 624, Sampson AFB, N, Y. 


. Gloria Ogur Schrager, 507 Westfield 


Ave., Westfield, N. J. 


r. Charles Gordon Rennick Sell, 3900 Pitt 


St., New Orleans 15, La. 


. Joseph Shein, 45 Maple Dr., Great 


Neck, L. I., N. Y. 
Henry R. Shinefield, 675 Broadway, 
Paterson, N. J. 


r. José E. Sifontes, Box 665, Sanatorio In 


sular, Rio Piedras, P. R. 
Bennie Celia Slaughter, 3517 University 


Blvd., Dallas, Texas, 


. C. Warren Smith, M.P.H., Director, 


MCH & CC Programs, Virgin Islands 
Dept. of Health, Charlotte Amalie, St. 
Thomas, V. I. 

Doris V. Spegal, 6115 La Vista Dr., 
Dallas, Texas, 

Anthony John Stalonas, 218 Ridgewood 
Ave., Brooklyn 8, N. Y. 

Strain, 2401 E, 6th Ave., 
Denver, Colo. 

Victor L. Szanton, 259 Main St., An- 


sonia, Conn. 
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Dr. Ralph Thomas Tella, 55 Glenbrook Rd 
Stamford, Conn. 

Dr. Charles Bunnell Terhune, 129 Summit 
Ave., Summit, N. J. 

Dr. Howard Weiss, 6627 N. Francisco Avs 
Chieago 45, Tl. 

Dr. Harold Jens Wheeler, 42 Wedgeme: 
Ave., Winchester, Mass. 

Dr. Frederick G. Whoriskey, 51 Brattle St 
Cambridge, Mass. 

Dr. Ruth Wong, 281 E. 33rd St., Patersor 
nm. J. 

Dr. Lydia T. Wright, 1453 Jefferson Ave 
Buffalo 8, N. Y. 

Dr. Hyman Zahtz, 153-02 77th Rd., Flushing 
67, N. Y. 

The next oral examination will be held 
in Chieago, Ill, Oct. 8, 9, and 10, 1954. 


The following were certified in the sub 
specialty of Pediatrie Allergy at the exami 
nation in Rochester, N. Y., on May 9, 1954. 
Dr. Maclyn Cagan, Medical Tower, 31 Lin 
coln Park, Newark, N. J. 

Dr. Ceeil Collins-Williams, 1421 Danforth 
Ave., Toronto 6, Ontario, Canada, 

Dr. Douglas Edward Johnstone, 216 Meigs 
St., Rochester 7, N. Y. 

Dr. Herman Lubens, 11-05 Fair Lawn Ave., 
Fair Lawn, N. J. 

Dr. Roceo J. Martoecio, 250 Genesee St., 
Utica, N. Y. 

Dr. Arthur H. Rosenblum, 2376 E. 71st St., 
Chicago, Il. 

Dr. Frederic Speer, 2601 Parallel Ave., Kan 
sas City, Kan. 


Dr. A. B. Schwartz has been compiling 
a Cumulative Index of the Current Pedi 
atric References, January through June, 
1954, which have appeared from month to 
month in the JouRNAL. It will be ready by 
July 1 and can be obtained by addressing 
Pediatric References, ¢/o Marquette Uni 
versity School of Medicine, 561 N. 15th St.., 
Milwaukee 3, Wis. 


Dr. Samuel Z, Levine, professor of pedi 
atrics at the Cornell University Medical 
School, was awarded the sixth annual 
alumni award for outstanding contributions 
to medicine at the annual alumni reunion 
of Cornell Medical College. 





















































lege for her treatment of meningitis. 


also a member of the Medical Board. 


Buck Hill Falls, May 3 to 5, 1954, the fol 


vear: 
President: Dr. Alfred H. Washburn 
Vice President: Dr. Amos U. Christie 
Secretary-Treasurer : Dr. Aims C. Me 


Guinness 





Nelson 


The following were elected to member- 


ship: 
Dr. Jay M. Arena, Durham 
Dr. James B. Arey, Philadelphia 
Dr. Susan C. Dees, Durham 
Dr. J. Roswell Gallagher, Andover 
Dr. Vineent C. Kelley, Salt Lake City 
Dr. John F. MeCreary, Vancouver 
Dr. Edward B. D. Neuhauser, Boston 
Dr. Julius B. Richmond, Syracuse 
Dr. Conrad M. Riley, New York 
Dr. Waiter B. Seelye, Seattle 
Dr. George M. Wheatley, New York 
Dr. Samuel W. Wishik, Pittsburgh 


The 1955 meeting of the American Pedi- 


atric Society will be held in Quebee in as- 


Recorder-Editor: Dr, Stewart H. Clifford 
Member of the Council: Dr. Waldo E. 


Dr. Hattie E. Alexander of New York 


been given a citation by Goucher Col- 


\t the April meetings of the Medical 
Board and the Board of Trustees of The 
Skin and Cancer Hospital of Philadelphia, 
Dr. Harris Perlman was appointed Chief of 
the Dermatological-Pediatric Service and 


\t the sixty-fourth annual meeting of 
the American Pediatric Society, held at 


lowing officers were elected for the ensuing 
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sociation with the Canadian Pediatric So- 
ciety and the British Pediatric Society. 
The Society voted to hold a meeting west 
of the Mississippi in 1957. 


At the meeting of the Society for Pedi- 
atric Research, which was held in Buck 
Hill Falls, Pa., on May 5 to 7, 1954, the fol 
lowing officers were elected for 1954-1955: 


President: Dr. Charles Janeway 

Vice President: Dr. Wolf Zuelzer 

Secretary-Treasurer: Dr. Sydney Gellis 

Members of the Council: Drs. Charles 
Kempe, Charles Lowe, John McCreary, 
Margaret Smith, Henry Barnett, Fred 
erick Robbins. 

The following were elected to member 

ship in the Society: 

Dr. Leonard Apt, Boston 

Dr. William Bergstrom, Syracuse 

Dr. Samuel Bessman, Washington 

Dr. Joseph Burchenal, New York 

Dr. John Craig, Boston 

Dr. Robert Ely, Salt Lake City 

Dr. Harry Feldman, Syracuse 

Dr. Lawrence Finberg, Baltimore 

Dr. Samuel Foman, Cincinnati 

Dr. F. C. Fraser, Montreal 

Dr. Robert Kaye, Philadelphia 

Dr. Benjamin Landing, Cincinnati. 

Dr. Bernard Laski, Toronto 

Dr. Paul Lurie, Indianapolis 

Dr. Donald Pickering, San Francisco 

Dr. Charles Read, Winnipeg 

Dr. Nathan Smith, Los Angeles. 


Book Reviews 


The Allergic Child. Harry Swartz, M.D., 
New York, 1954, Coward-McCann, Ine., 


297 pages. Price $3.95. 


It is stated on the cover panel that this 


hook was written for the layman or, as it is 





ressed, ‘‘the parent in the street.’’ It is, 
vever, far above the heads of the average 
parent for whom it is said to have been 


igned. It is rather a highly readable text 


} 


k for the physician who does not spe 








cialize in allergy who would like to have 
some general knowledge of this field par 
ticularly applicable to dealing with the par- 
ents of allergic children. As such it is 
regrettable that specific references are not 
given to the many fine examples of specific 
eases which the author uses to illuminate the 
points he is trying to make. It is somewhat 
regrettable, also, that in the acknowledgment 
no mention is made of Dr. Lewis Webb Hill 
and perhaps a few other pediatricians whose 
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contributions have been far more significant 
than a number of others mentioned by the 
author. 

The first chapter of the book is interesting 
but highly philosophical and could easily 
have been omitted. The book contains very 
few significant omissions or errors. In the 
discussion of papular urticaria, insect bites 
have been mentioned as the presently accepted 
most common etiological factor. The discus 
sion of psychsomaties is exceptionally well 
written with understanding and highly com 
mendable restraint. The chapter on nutrition 
has too much detail not significantly related 
to the topie under consideration and would 
not be interesting to anyone but a physician 
particularly interested in this subject. The 
appendix contains valuable information re 
garding foods and environmental allergens, 
and also gives the American Foundation for 
\llergic Diseases some much needed and 
well-merited publicity. 

Dr. Swartz has done the allergie child a 
real service by his continued emphasis that 
the policy of neglect, which is still advocated 
by the majority of physicians, is highly prej 
udical to the best interests of the child. 
The physician who tells a parent not to bother 
about his child’s allergies because the child 
will eventually ‘‘outgrow’’ them not only 
exposes his own ignorance, but often does a 
very harmful disservice to his patient. 

Taken altogether the book is well written 
and should prove interesting and helpful to 
the highly intelligent layman, to the physician 
who does not specialize in allergy, and to the 
allergist who is desirous of keeping up with 
all phases of his specialty. 


as. G. 


Lecciones de terapeutica infantil. Juan P. 
Garrahan and Collaborators, Buenos Aires, 
1953, Libreria ‘‘El Ateneo,’’ 619 pages. 


This is a new edition of Prof. Garrahan’s 
text which is extensively used and read in 
the Central and South American countries. 
\s is usual in modern pediatrie texts a large 


number of the chapters have been contributed 


by his colleagues in Argentina, 


OF PEDIATRICS 


Colloque sur les Acides Aminés. Bale, 1\'4, 
S. Karger, 333 pages. Price Swiss fr. 25, 


The papers presented at a symposium on 
the amino acids held in Lausanne in April, 
1953. In all, about fifty papers are presen/ed 
by European scientists from many countries, 
The discussions include methods, physiopat)o 
logic problems, the synthesis into proteins, 
aminoacidemia and aminoaciduria. The see 
tion on clinical problems and therapeutics is 
of most interest to the practitioner. Most of 
the discussions are in French and a number 
in English and in German. Unfortunately a 
résumé or summary does not follow each 
article in the other language. 
Kinderorthopadie. Rupprecht Bernbeck, 
Stuttgart, 1954, Georg Thieme Verlag, 2°4 
pages. Price DM 39 ($9.30). 


An excellent discussion of the orthopedic 
conditions of childhood by Dr. Bernbeck, 
Privatdozent at the University of Munich. 
Many of the 179 illustrations in the text are 
of unusual fine quality. The discussion of 
some conditions such as severe rachitic de 
formities and tuberculosis of the bones recalls 
the time when these conditions were common 
in this country. Today they are, relatively 
speaking, curiosities. Orthopedics in the 
United States has in recent years become to 
a large extent the specialty of traumatic 
surgery, It is interesting to find this mono 
graph concerned with the derivation of the 
words, ‘‘the straight child.’’ 


Music Therapy. Edward Podolsky, M.D., 
New York, 1954, Philosophical Library, 
335 pages. Price $6.00. 


A collection of discussions of the use of 
musie in therapy. In all, some forty physi- 
cians and therapists have contributed their 
experiences. A number of the discussions have 
appeared previously in journals in the field 
of psychiatry, and most are concerned wit 
music as a means of controlling psychot 
patients, A few discuss the use and value 
of music in other conditions and in the ho 
pital and operating room, 























Editor’s Column 


RETROLENTAL FIBROPLASIA 


OR more than a year the JOURNAL 

has been trying to obtain a review 
on retrolental fibroplasia. Those ap- 
proached have shied off on the plea 
that so much research work is under 
way in this new pediatric disease that 
a review would probably be incomplete 
and out of date by the time it was pub- 
lished. For this reason we have com- 
mented several times editorially on 
what were seemingly important con- 
tributions to a knowledge of its eti- 
ology and prevention. In the April 15 
issue of the New England Journal of 
Vedicine Drs. Ingalls and Purshotten 
of Boston, in a diseussion of “Oxygen- 
ation and Retrolental Fibroplasia,’’ 
present an excellent review of RLF 
with sixty-five references. They reach 
the eonclusion that the condition is 
brought on most frequently by excesses 
of oxygen supply to the premature in- 
fant in the neonatal period. They feel, 
however, that other factors such as ex- 
cessive warmth and humidity, elec- 
trolyte shifts, and enzyme derange- 
ments probably influence the onset and 
severity of the disease. 

We had hardly finished reading this 
diseussion when in the May 15 issue 
of the J.A.M._A., Lammon, Guy, and 
Daneis of New York reported on the 
best controlled study which has so far 


appeared. Premature infants, 4 
pounds or under, on the Bellevue Hos- 
pital Service were alternately placed 
in high- and low-oxygen concentra- 
tions. All other aspects of the incu- 
bator care such as nursing and feed- 
ing were identical. Of thirty-six in- 
fants in the high-oxygen group, 
twenty-two (61 per cent) showed ret- 
inal vascular changes and eight (22 
per cent) irreversible cicatricial RLF. 
Of twenty-eight in the low-oxygen 
group only two (7 per cent) showed 
vascular changes and none developed 
permanent changes. They believe 
RLF is directly related to excessive 
oxygen administration, and that it can 
be controlled by “severely limiting 
oxygen administration to premature 
infants.”’ 

At the recent May meeting of the 
American Pediatrie Society, Roth- 
mund, Harper, and Rider presented 
an epidemiologic survey of RLF in 
Maryland. They found the prevalence 
between two and three times as great 
as was recently found in a similar 
survey in New York State. In their 
study the various newborn hospital 
services were graded. It was not sur- 
prising to learn the better the service 
the higher the incidence of RLF. 





“POLIO HYSTERIA”’ 


E ARE all conscious of what has 
aptly been termed ‘‘polio hys- 
ieria.”’ It is easy to understand how 
e laity has been conditioned to fear 
lio through the tremendous publicity 
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that has been given the disease by such 
measures as the Polio Foundation fi- 
nancial campaigns, the gamma globu- 
lin episode of recent medical history, 
and the current mass experiment in 








vaccination. It is almost useless to 
try to point out that far more chil- 
dren die and are crippled each year 
from accidents than from polio. <A 
child is killed in an unnecessary or 
preventable accident and no one seems 
to become excited, nor consider that 
their child may be next. But let one 
ease of polio develop in a community 
or neighborhood and a panic often 
follows. So long as the disease con- 
tinues to be relatively overemphasized 
by lay publicity there is little we can 
do about it. 

What we should be concerned about 
is a kind of extension of this ‘‘ polio 
hysteria’’ to physicians when the polio 
season comes round. A tentative diag- 
nosis of polio is made in many condi- 
tions in which polio would not have 
been considered at a different time of 
year. Only a little more eareful study 
of the patient was needed before the 
polio ‘‘tag’’ could be eliminated. Two 


vears ago the JourNAL published a 


PERTUSSI 


HE change that was made in indi- 

eating the potency of pertussis vac- 
cines a number of months ago has puz- 
zled many practitioners. In this issue 
(page 57) Dr. Margaret Pittman de- 
scribes the painstaking studies of per- 
tussis vaccines over many years which 


led the National Institutes of Health 
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study from the Philadelphia Hospit: 
for Contagious Diseases* in which 

was found that in a ten-year period 
1,420 patients had been admitted to 
the hospital with the diagnosis of polio 
myelitis. In 409 (28.9 per cent) th: 
diagnosis was revised after clinical and 
laboratory evaluation. Other services 
have reported a similar situation. To 
enumerate the diseases and conditions 
that have been erroneously diagnose: 
as polio during the ‘‘season’’ would 
take at least two pages in fine typ 
In this issue (page 51) a small group 





of neuromuscular diseases is described 
by Moskowitz which emphasizes the 
point we are making. We are quit: 
willing to grant that not infrequent) 
the differential diagnosis may be diffi 
cult—but not to the extent of a 30 per 
cent inaccuracy. This, to our mind, 
reflects poor case study and an exten 
sion of ‘‘polio hysteria’’ to the physi 
eian. 


*Dawson, LaBoccetta, Tornay, and Silver 
stein: J. Pepiat. 40: 71, 1952. 


VACCINE 


to change the labeling requirement 
from millions of bacteria to a unit of 
potency. Under the Biological Con 
trol Law, the National Institutes 0! 
Health has the responsibility of formu 
lating requirements and regulations 
which producers of commercial vac 
cines must meet. 





